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THE PRESENT MANAGEMENT OF BILIARY TRACT 
DISEASE* 

Frwv. H Lvurt 


\\f hate had a ter} strong comiction from our experience 
with bilnrj tract surgerj based on a considerable number of 
casts that one of the 'cr> important factors that we should 
ill ha\c in mind is that of earlier diagnosis I feel \er> sure 
from our experience that the tendency particular!} on the part 
of the famih phisicians who deal with biliar) tract disease 
gallstones and infections is to wait too long for gallstone colic 
I think if I can draw upon the comparison of the biliar} tract 
with that of the kidnet and prostate I can perhaps more for 
cibh stress the points which I wish to make regarding earlier 
diagnosis 

Lp to within recent a ears almost all of us base content 
plated the mortalitt of gallstones and bihart tract infections 
as largth in the gallbladder when as a matter of actual fact 
tlu moTtalit} is in nalrtt in the liter That compares I think 
ten accuratelv with the situation which existed in relation to 
pro tales lor a long time we all netted the mortalitt of 
prostates as vn the bladder and it took us a long time to r call re 
that the mortalitt of prostates was in the kidnet 

\ ten similar situation exi ts in relation to gallstones We 
w ere quite w tiling to w ait w uh prostates unless uc had a prostate 
which was large enough to completeh obstruct liefore we were 

\n al!r™ lo the \e» \orl and fneUnJ twjojtun or Rj I 
»»' tVcemt*r t I*»tt at the Hotel! enrmt a nu \e« \ofkCit) 
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w ilhng to do prostatectomies Ju«t m a similar manner we are 
quite willing I behe\e to wait until we ha\e gallstone colics 
jaundice often biharx tract infection dilatation of the bilian 
tree and common duct stones which are associated with these 
conditions before we are readv to urge operation That is 
quite wrong and results in bilian surgen being done on what 
has been called end sta^e pathology If we are to male earlv 
diagnoses m gallbladders then we must make bilian tract 
examinations on less svmptomatic evidence than we have been 
willing to do up to the present time 

This brings us to the point that the reactions to gallstones 
to cholec' st it is and to biliarv tract infection evidence them 
selves often atvpicallv Manx times I think if one finds gall 
stones m the course of a routine examination although that 
patient has not had gallstone colic if vou go back over the 
historv vou will find digestive disturbances which are doubt 
less related to the gallbladder and which will be relieved bv 
the removal of the gallstones and the remov al of the gallbladder 
and drainage of the common duct Therefore we would urge 
from our experience that all patients with digestive symptoms 
without tvpical gallstone colit be investigated for the possible 
presence of carlv gallstones and that the fact that thev lack 
tvpical pain beneath their right scapula or jaundice should not 
lead one to tell these patients because thev have gallstones 
Without verj frank evidence of di tress in the wav of colic that 


are discovered thev should be remov ed and preferablv bv chole- 
evstectomv Me believe that even though thev mav not be 
producing urgent symptoms at the time of diseoverv the} mav 
well do so later m life when the patients are less able to with 
stand the operation that then the> mav j roduce dangerous 
svmptoms and we believe that often though the svmptoms be 
not urgent nevertheless the> arc defimteh present as relates 
to indefinite digestive irregularities For the type of stone 
associated " ith infection see F.g 179 
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F n 17R — Cholesterol (itra»l>erry) gallbladder with sol tar> pure cholesterol 



F S 1 9 —The earls calcium lil rulnn stone Note the a!«eic* of cholesterol 
and the thicV. * ailed t*lll lad ler 
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The Graham test is the most xaluable diagnostic laboratory 
procedure in gallstone cases This method should be correct 
in 80 to 90 per cent of the cases but is subject to error One 
should settle when to gixe the Graham test mtra\ enously and 
when to gi\ e it by mouth In general the drug by mouth results 
in fewer serious reactions There are often disagreeable symp- 
toms but these are less senous in the way of collapse b> this 
method than b\ the mtraxenous method Our attitude has been 
that when the Graham test b\ mouth is uncertain as correlated 
with the clinical findings it should be repeated rntrax enously 
We prefer the intra\enous administration because of greater 
accurac\ m our hands but we ao not gi\c intra\enous Graham 
tests to patients who ha\ e angina pectoris to patients who ha\e 
any venous cardiac lesions to patients who are badlx emaciated 
or in bad condition nor do we gi\e it to patients who are jaun 
diced or who haxe an acute gallbladder I feel quite sure from 
our experience with the Graham test which now amounts to 
se\eral thousand tests that the introduction of the dxe into the 
blood stream in the presence of a subacutely infected gall 
bladder may make it an acute gallbladder requiring immediate 
operation We feel xery sure from an occasional \ery senous 
collapse when the in t rax enous test has been gixen to patients 
in bad condition that it is a dangerous method of administering 
the dy e under these conditions 

This lest is of great xalue but I would hhe to sax from our 
experience that it should always be correlated with clinical 
findings hor instance we would not consider operating upon 
a patient merelx because his gallbladder di I not till or empty 
if he had no clinical exidence of gallbladder disease Likewise 
we would not hesitate to operate upon a patient for gallstones 
if he had typ^al gallstone colic and his gallbladder emptied 
and filled normally as will occasionally be the case We feel 
xery stronglx that when the clinical exidence of gallbladder dis 
ease correlates with the x rax findings after the administration 
of the dye then it becomes of great xalue and it adds to ones 
feeling of security in adx ocating surgery for probable gallblad ler 
pathologx (Fig ISO) 
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I would also liVe to state from out experience that there are 
scleral conditions which will interfere with the proper inter 
pretation of the test for instance, patients "ho have a duo 
dcnal ulcer, particularly during the acute stage of a duodenal 
ulcer, frequently will not fill their gallbladder, and when they 
hate recot ered from the acute stage of the ulcer, their gallblad 



t g Vft — \ ja'iVitiA ttr fiVtal means ot the r raVnm te«t *ho» mg plainly 

the mnlrasl »ha li» of coma nut gallstone* 

dcr will till and empt\ normalh Pregnant women frequenth 
will not Idf their gallbladder with the d\ c test but will fill it 
after dchtert Patients with bowel disturbances in the form ot 
the tanous tvpcs of colitis frequenth will not fill their gall 
bladder with the (lu test but when this condition is rehesed 
thnr gallbladder will till and emptt normalh Therefore, while 
it is desirable to make carh diagnoses and whiU it is probable 
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The Graham test is the most \aluable diagnostic laboratory 
procedure in gallstone cases This method should be correct 
in 80 to 90 per cent of the cases but is subject to error One 
should settle when to give the Graham test intrav enouslj and 
when to gi\ e it b> mouth In general the drug b} mouth results 
in fewer serious reactions There are often disagreeable symp 
toms but these are less serious in the wa> of collapse bj this 
method than b> the intrav enous method Our attitude has been 
that when the Graham test b> mouth is uncertain as correlated 
with the clinical findings it should be repeated intrav enousl} 
We prefer the intravenous administration because of greater 
accuracj in our hands but wc ao not give intravenous Graham 
tests to patients who have angina pectoris to patients who have 
an> serious cardiac lesions to patients who are badl> emaciated 
or in bad condition nor do we give it to patients who are jaun 
diced or who have an acute gallbladder I feel quite sure from 
our experience with the Graham test which now amounts to 
several thousand tests that the introduction of the d>e into the 
blood stream in the presence of a subacutely infected gall 
bladder mi> make it an acute gallbladder requiring immediate 
operation We feel ver} sure from an occasional verv serious 
collapse when the intravenous test has been given to patients 
in bad condition that it is a dangerous method of administering 
the d}e under these conditions 

This test is of great value but I would like to sa\ from our 
experience that it should alwajs be correlated with clinical 
findings For instance we would not consider operating upon 
a patient merel} because his gallbladder did not fill or emptv 
if he had no clinical evidence of gallbladder disease Likewise 
we would not hesitate to operate upon a patient for gallstones 
if he had typical gallstone colic and his gallblad ler emptied 
and filled normal!} as will occasional!} be the case We feel 
very strongl} that when the clinical evidence of gallbladder dis 
ease correlates with the *ra> findings after the administration 
of the d>e then it becomes of great value and it adds to one s 
feeling of security in adv ocating surger} for probable gallbladder 
pathologv (Fig ISO) 
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I would also like 10 state irom our experience that there are 
several conditions which will interfere with the proper inter 
pretation of the test Tor instance patients who have a duo 
dcnal ulcer particularly during the acute stage of a duodenal 
ulcer frequently will not fill their gallbladder and when they 
hay e recovered from the acute stage of the ulcer, their gallblad 



1 <h tM> — \ Ka |ll !j | ftr filled 1 ) mrjm of ilie C fa Ham t«M *Ho« ng pla nlj 
the ct ntrast sha k>» of ewita netl gallstones 

dcr will fill md tmpt\ normilh Pregnant women frequenth 
will not fill their gallblad ler with the the tc«t but Will fill it 
iftcr delncn Patient* with bowel di turbances :n the form of 
the various t\po of cohti* frequenth will not fill their gall 
lladdcr with the tl\c tot l»ul when this condition j> relict cd 
their jnMbladdcr will till and emptt normalh Therefore while 
it k desrabtc to miVc carh diagnoses and while it i« probable 
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The Graham test is the most valuable diagnostic laboratory 
procedure in gallstone cases This method should be correct 
in SO to 90 per cent of the cases but is sub/ect to error One 
should settle when to give the Graham test intrav enouslj and 
when to giv e it by mouth In general the drug b\ mouth results 
in fewer serious reactions There are often disagreeable symp- 
toms but these are less senous m the wav of collapse by this 
method than b\ the intrav enous method Our attitude has been 
that when the Graham test by mouth is uncertain as correlated 
with the clinical findings it should be repeated intravenously 
We prefer the intrav enous administration because of greater 
accuracv in our hands but we oo not gne intra\ enous Graham 
tests to patients who have angina pectoris to patients who have 
any senous cardiac lesions to patients who are badly emaciated 
or in bad condition nor do we give it to patients who are jaun 
diced or who ha\e an acute gallbladder I feel quite sure from 
our experience with tbc Graham test which now amounts to 
several thousand tests that the introduction of the dve into the 
blood stream in the presence of a subacutely infected gall 
bladder mav make it an acute gallbladder requiring immediate 
operation lie feel aery sure from an occasional \cr\ senous 
collapse when the mtraaenous test has been given to patients 
in bad condition that it is a dangerous method of administering 
the die under these conditions 

This test is of great value but I would hke to sal from our 
experience that it should always be correlated with clinical 
findings Tor instance we would not consi ier operating upon 
a patient merelv because his gallbladder did not fill or emptv 
if he had no clinical exidence of gallbladder disease Likewise 
we would not hesitate to operate upon a patient for gallstones 
if he had typical gallstone colic and his gallbladder emptied 
and filled normally as will occasional be the case We feel 
xerv strongly that when the clinical evidence of gallbla Ider lis 
ease correlates with the a- ray findings after the administration 
of the dve then it becomes of gTeat value and it adds to one s 
feeing of security in advocating svrgen for probable ga 111 d ler 
pathologv (Fig ISO) 
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I would also like to state from our experience that there are 
scleral conditions which will interfere with the proper inter 
pretation of the test I or instance, patients who ha\e a duo- 
denal ulcer, particular!} during the acute stage of a duodenal 
ulcer irequentl) will not fill then gallbladder, and when the} 
ha\e reco\cred from the acute stage of the ulcer, their gallblad 



t«E l 1 ® — \ Rjlll ti 1 If r filled 1 \ iMjni nl llit T rjtiani tel «lio*inE pti nl) 
the n ntra*t »had » of o nta nut trallsiones 

dtr will till md empti normalh Pregnant women frequenth 
will not till their gallbhddcr with the d\c test but will fill it 
after deli\er\ I atunt*. with bowel disturbances in the form of 
the \ incus tvpes of colitis frequenth will not fill their gall 
bladder with the the test but when this condition is reheicd 
their gillbhd ler will Jill and empn normalh Therefore while 
it is de*iral le to mike earh diagnoses and while it is probable 
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that these earh diagnoses during the desirable stage for opera 
tion can be made largel} bj means of a Graham test it is neces 
«arx to carefulh eialuate the knowledge which one obtains b\ 
means of this test and make sure one of these factors which 
interfere with the emptying and filling of the gallbladder is not 
present and too that there is definite clinical evidence of gall 
bladder disease to correlate with the x ra\ e\ idence after the 
d\e test 

An additional diagnostic procedure that is little used gener 
atl\ is duodenal drainage There is sufficient reason why this 
has not been popular since it requires considerable experience in 
interpreting the results obtained There is little question that 
bile specimens can be obtained b\ this method from the common 
duct and h\er following which bile from the gallbladder can 
be obtained b\ stimulation 111 th magnesium sulphate when the 
ci Stic duct is patent In this test w hen bile pigment and choles 
term crjstals are both present stones will be found in oier 
9a per cent of the cases (Fig 181) This test is of i alue also in 
ruling out infection without stones as the cause of the symp 
toms Positue findings are of great \alue while negatne find 
ings do not exclude stones \\ armng should be gi\ en that unless 
one has had considerable experience with the test interpreta 
tion is difficult 

Our attitude regarding the management ot the patient with 
acute cholecj stitis is somewhat similar to the management of 
the patient with acute appendicitis The difference is that the 
appendix is a free organ floating in the peritoneal canty sur 
rounded b\ the coils of the small intestines with little tendena 
to wall off and when it does perforate is more prone to produce 
general peritonitis I think one can temporize for a longer 
time with acute cholec> stitis than with acute appendicitis 
because one should not temporize w ith acute appendicitis at all 
One of the reasons we feel that one ma\ safely and reasonably 
temporize with acute cholecystitis is that our experiences with 
complete removal of the gallbladder in the acutelv inflamed 
gallbladder ha\e not been good The mortality has been rela 
tiieli high and if we ha\e to operate on a patient with acute 
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cholecystitis, we feel so strongly opposed to radical removals of 
the gallbladder at this time that we frequent!} do a preliminary 
cholecyst ostomy and perform cholecystectomy on the patient at 
i latCT date Tor that reason, -we have sought, if possible, to 
save the patient two operations by tiding him through the acute 
cholecystitis if the progress of the case is satisfactory', until the 



I ig 1SI — ( holcsterm crystals and calcium bilirubin pigment from l ile 
ol lamed b> duodenal drainage in a case of cholel thiasis This finding is 
pathognomonic of stones in the list ary tract Other findings may be masses 
of i us cells clumps of bacteria or clumps of bile stained columnar epithelium 
These are not significant of stone pointing onl> to more or less set ere infec 
tun of the bihart tract ha lure to find crystals and pigment does not rule 

time when complete removal of the gallbladder can be safeh 
done 

What arc the indications then in our mind which would 
nvtWe us feci that it is «afc to wart or do preliminary drainage^ 
In the patient in whom the temperature tends to come down 
tenderness tends to become localized, «pasm tends to disappear, 
ami the general reaction continues favorable, we believe that it 
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that these earK diagnoses during the desirable stage for opera 
tion can be made largelj by means of a Graham test it is neces 
sar\ to carefullj e\aluate the knowledge which one obtains bv 
means of this test and make sure one of these factors which 
interfere with the emptying and filling of the gallbladder is not 
present and too that there is definite clinical evidence of gall 
bladder disease to correlate with the x ra\ evidence after the 
dve test 

An additional diagnostic procedure that is little used gener 
all) is duodenal drainage There is sufficient reason why this 
has not been popular since it requires considerable experience m 
interpreting the results obtained There is little question that 
bile specimens can be obtained b> this method from the common 
duct and liter following which bile from the gallbladder can 
be obtained b> stimulation with magnesium sulphate when the 
ctstic duct is patent In this test when bile pigment and choles 
term cr)stals are both present stones will be found in oter 
9a per cent of the cases (Fig 181) This test is of talue also in 
ruling out infection without stones as the cause of the symp 
toms Positive findings are of great value while negative find 
mgs do not exclude stones \\ armng should be giv en that unless 
one has had considerable experience with the test interpreta 
tion is difficult 

Our attitude regarding the management of the patient with 
acute cholecjstitis is somewhat similar to the management of 
the patient with acute appendicitis The difference is that the 
appendix is a free organ /lotting in the peritoneal cavity sur 
rounded bv the coils of the small intestines with little tendenc) 
to wall off and when it does perforate is more prone to produce 
general peritonitis I think one can temporize for a longer 
tune with acute choleC) stitis than with acute appendicitis 
because one should not temporize with acute appendicitis at all 
One of the reasons w e feel that one may safely and reasonabl) 
temponze with acute cholecjstitis is that our experiences with 
complete removal of the gallbladder in the acutelj inflamed 
gallbladder have not been good The mortality has been rela 
tnelj high and if we have to operate on a patient with acute 


Fi s 181 — C holcst erm crystals and calcium bil rubm pigment Irom bile 
ol tamed by duodenal drainage in a case of cholel th as s This finding is 


t on ol the b I an tract Fa lure to find crystals and pigment does not rule 

time when complete remo\ al of the gallbladder can be safeh 
done 

What are the indications then in our mind which would 
make us feel that it is safe to wait or do preliminarj drainage 5 
In the patient in whom the temperature tends to come down 
tenderness tends to become localized spasm tends to disappear, 
and the general reaction continues fa\ orable we belie\e that it 
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that these earl} diagnoses during the desirable stage for opera 
tion can be nvule largely b> means of a Graham test, it is neces 
sir} to careful!} e\aluitc the knowledge which one obtains b} 
means of this test and make sure one of these factors which 
interfere with the empt\ing and filling of the gallbladder is not 
present and too that there is definite clinical evidence of gall 
bladder disease to correlate with the x nj evidence after the 
dve test 

\n additional diagnostic procedure that is little used gener 
ill} is duodena! drainage There is sufficient reason «h} this 
has not been popular since it requires considerable experience in 
interpreting the results obtained There is little question thit 
bile specimens can be obtained b} this method from the common 
duct and liver following which bile from the gallbladder can 
be obtimed bv stimulation with magnesium sulphate when the 
cv stic duct is patent In this test w hen bile pigment and choles 
term crvstals arc both present stones will be found in over 
9o per cent of the cases (rig 181) This test is of value also in 
ruling out infection without stones as the cause of the S}mp 
toms rositivi. findings are of great value while negative find 
ings do not exclude stones \\ aming should be gi% en that unless 
one has had considerable experience with the test mterpreta 
lion is difhcult 

Our attitude regarding the management of the patient with 
acute cholecjstitis is somewhat similar to the management of 
difference is that the 
ntoneal cavitj sur 
with little tendenej 


to wall off, and when it docs perforate is more prone to produce 
general peritonitis I think one can temporize for a longer 
nmc with acute cholecjstitis than with acute appendicitis 
because one should not temporise u tth aente appendicitis at all 
One of the reasons we feci that one mar safeh and reasonablj 
temporize with acute cholccj.titi. ,s that nor taper, ence, „,th 
complete remoaal of the gallbladder ,n the acuteh tnflame , 
gallbladder bare not been got,! The mortal, .) ha. been rela 
,„ rfl and tf we hare to operate on a patient with wrote 
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of all the gallstone cases we operated upon That gave us a 
discovery of common duct stones of 8 per cent During this 
past jear we ha\e opened the common duct and looked for 
common duct stones in 18 per cent of all the cases we ha\ e oper- 
ated upon for gallstones and we have discovered that 19 per 
cent of the cases had common duct stones (Fig 182) 



F g 182 — Th s d agrainmatically illustrates the eon moA points at wh ch 
stones n the cninn on and he} at c duct lie In the li\er with n the branches 
of the hepat c duct at the junction of the cystic and common duct in the 
common duct and n the comn on duct at the ampulla of \ater It is at the 
common duct at the ampulla of \ater where the duct is surrounded by the 
head of the pmcreas that coi tmon duct stones are so easily overlooked 

We used to delude oursehes I think into the belief that 
when we took a patient s gallbladder out for gallstones and he 
came back w ith a pain similar to the original one, he had a plug 
of mucus or that it was an adhesion or something of that sort, 
which was causing his trouble I believe that this is rare!} true 
When }ou operate on a patient for gallstones take out his gall 
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is safe to wait because after all the gallbladder becomes easih 
willed oft bj the adjacent duodenum the overhanging edge of 
the liver the hepatic flexure and the omentum If on the 
other hand at the end of two three or four dajs tenderness 
persists temperature remains elevated the w hite count continues 
high and no impro'ement in the case is discernible then we 
believe that the case demands prchminar) drainage of the 
gallbladder With later cholecj stectomj We ha\c learned as 

far as the second stage operation goes that it is unwise to 
attempt removal of the gallbladder earlier than two months 
It takes about two months for all the exudate edema and 
reaction about the junction of the common duct cjstic duct 
hepatic duct and cjstic artei} to disappear so that an accurate 
dissection of these structures can be done and a safe removal of 
the gallbladder done without injuring the hepatic duct or the 
common duct 


We have been verv much interested in the question as to 
how often we have left stones in the common duct and hepatic 
duct after operating on a patient for gallstones I am quite 
certain from our experience — and one should not make these 
critical statements except about himself— that prior to 19*6 we 
left a stone in the common duct in one in ever} ten patients 
operated upon Now that is an extraordinard} high percentage 
of error to make I think but I believe it was due to the fact 
that wc did not realize that stones in the common duct can occur 


without definite ev idence of their presence Out of all the stones 
in the common duct upon which we have operated 59 per cent 
have not shown jaundice at the time of operation and wc have 
learned from our experience since 1926 that stones m the com 
mon duct can be present in the entire absence of jaundice Thev 
can be nonpalpablc so that even though >ou feel the common 
duct over ver> careful!} }ou cannot feel the stone We ha e 
learned that thev can occur even in the absence of thicken, n„ 
and dilation of the common duct W e know now that our 
eidence of common duct stone discoveries has increased f rom 
8 per cent in }ears previous to 19>6 to 19 **'**" "“* L P to 
1926 ne opene ! the common duct and explored it in 12 p tr cent 
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jou have left him with the pathology which originally caused 
his symptoms Furthermore you ha\ e left him with the part 
of the pathology which will eventually be more apt to cause his 
death than his gallbladder would It is a stone in the common 
duct that affects the biliary tree and produces mortality in so 
man> of these cases The mortality of stones left in the common 
duct and then reoperated at a second stage is 10 per cent as 
compared with the present mortality toda> in our experience of 
the routme gallbladder surgery of 2 2 per cent Therefore it 
is a very serious error to make to leave stones in the common 
duct For anyone who is doing gallbladder surgery I should 
like to point out that the exploration of the common duct does 
not produce a higher mortality it produces a lower immediate 
mortality and an infinitely lower remote mortality (Fig 183) 
How should you know when to open common ducts and when 
not’ \\e believe that in any patient who has been jaundiced 
the common duct should be opened and explored In any 
patient who has a contracted and thickened gallbladder the 
common duct should be opened and explored In every patient 
who has a dilated common duct the common duct should be 
opened and explored In every patient who has a thickened 
head of the pancreas the common duct should be opened and 
explored and the ampulla of Vater region should be explored 
because that is the point at which we have so often overlooked 
common duct stones It should also be opened where the gall 
bladder stones are small and the cystic duct is patent since these 
pass easily into the common duct without causing symptoms 
(Fig 181) 

The question of the so called painless jaundice has been 
another difficult problem for us to deal with It has been very 
depressing to me to explore patients with painless and pro- 
gressive jaundice onlv to find that they have inoperable cancers 
of the head of the pancreas or that their gallbladders are 
destroved so that we could not even do cholecyst enterostomy 
and produce ev en temporary rebel \\ e ha\ e sought evidence 
which wou! I be of value m helping us decide for or against ex 
ploraton operation in the patient who comes with painless and 
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bladder and his gallstones and he has a return of pain similar 
to the original pam, \ ou ha\ e usualh left behind a common duct 
stone Common duct stones when left behind represent in 
the majontj of instances, the original pain for which jou did 
the operation If jou take out a gallbladder tilled with stones 



into the duodenum 


, c a stone in the common duct ( h.s .s not cntirelt 

,„d j-on lea „ ould ha . e been better not to hate 

b„t is ^ Use , ouhatenotrel.ee ed the c „„ 

operated on the the trouble 1 „„ ha , e 

Sen" h" ..me put h.m throu 5 h the and the =tpe„s t a „ d 



management of biliar\ tract disease 56] 


of the mechanics it is fair to saj that Courvoisier s law is not 
mfrequentlj wrong but if jou understand the mechanism of 
the factors that produce Courvoisiers law jou will realize how 
it can be wrong when it is We know that m order to have a 
gallbladder which can dilate and can he palpable through the 
abdominal wall >ou must ha\e two factors jou must ha\e a 
relatively normal gallbladder wall so that it has the elasticity 
to dilate and a patent cystic duct jou must ha\e gradual pro 
gressive narrowing of the duct below to produce the obstruction 
lSow if we use hj dronephrosis as an illustration I think I can 
make this point dear If jou tie a string around the ureter of 
a normal kidney you do not produce dilatation of the kidne\ 
pelvis you produce atrophy of the kidney If on the other 
han 1 you have a malignancy of the cervix of the uterus and 
that spreads out in the parametrium and involves the ureter 
vou then have gradual progressive narrowing of the ureter and 
you then get hydronephrosis It is gradual progrcssiv e narrow 
ing which produces dilatation while 1 gation tends to produce 
atrophj When we find carcinoma of the head of the pancreas 
it is usuallj not associated with gallstones or with round cell 
infiltration and repeated attacks of cholecj stitis and destruction 
of the gallbladder wall but with a normal elastic gallbladder 
wall That is the reason why the positiv e portion of Courv oisier s 
law is so valuable With the gradual narrowing we have dila 
tation we have jaundice painless and progressiv e and that case 
justifies exploration If the gallbladder is dilated even though 
the obstruction be due to malignancj it is possible to anastomose 
that gallbladder to the duodenum to ov ercome the jaundice and 
to save the patient from the verj irritating pruritus which is 
associated with the jaundice and to permit him to live weeks or 
months in rclativ e comfort 

W hat on tl e other hand is the explanation of the fact that 
the contracted gallbladder in the presence of jaundice is due to 
stones’ It is due to the fact that when one has stones in the 
common duct there must hav e existed stones and infection in the 
gallbladder over a good manj jears That means that there 
Vmc been repeated attacks ol cholecv stitis and with each 
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progressive jaundice and in that experience fv 
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F g tS-t — Method of introducing the catheter nto the Common duct 
through the spl I c >st c tiuct Note that the common duct can be exjmsed 
beh nd the duodenum bj incis ng the parietal peritoneum hes de the duodenu 
and rolling the duodenum inajrd 


obstruction in the head of the pancreas or in the common dm t 
from mahgnancv while the contracted gallbladder indicate 
that the obstruction is due to common duct stone It becomes 
ob\ ious that th e portion of this law n hich is of clinical and <lia_, 
nostjc value is that portion in nhirb the gallbladder is palpable 
\\ hat are the mechanics of Courvotsier s law 1 Before we speak 



MANAGEMENT Or BILIARY TRACT DISEASE 561 


of the mechanics it is fair to say that Court oisier s law is not 
infrequently wrong but if you understand the mechanism of 
the factors that produce Courv oisier s law you will realize how 
it can be wrong when it is We know that in order to hate a 
gallbladder which can dilate and can be palpable through the 
abdominal wall you must ha\c two factors you must have a 
relatively normal gallbladder wall so that it has the elasticity 
to dilate and a patent cystic duct you must have gradual pro 
grtssive narrowing of the duct below to produce the obstruction 
Now if we use hydronephrosis as an illustration I think I can 
make this point dear If y ou tic a string around the ureter of 
a normal kidney you do not produce dilatation of the kidnev 
pelvis you produce atrophy of the kidney If on the other 
hand you have a malgnancy of the cervix of the uterus and 
that spreads out in the parametrium and involves the ureter 
you then have gradual progressive narrowing of the ureter and 
you then get hydronephrosis It is gradual progressiv e narrow 
ing which produces dilatation while ligation tends to produce 
atrophy When we find carcinoma of the head of the pancreas 
it is usually not associated with gallstones or with round cell 
infiltration and repeated attacks of cholecystitis and destruction 
of the gallbladder wall but with a normal elastic gallbladder 
wall That is the reason why the positive portion of Courv oisier s 
law is so v aluable W ith the gradual narrow mg w e hav e dila 
tation wc have jaundice painless and progressiv e and that case 
justifies exploration If the gallbladder is dilated even though 
the obstruction be due to malignancy it is possible to anastomose 
that gallbladder to the duodenum to overcome the jaundice and 
to save the patient from the very irritating pruritus which is 
associated with the jaundice and to permit him to live weeks or 
months in relativ e comfort 

What on the other hand is the explanation of the fact that 
the contracted gallbladder in the presence of jaundice is due to 
stones* It is due to the fact that when one has stones m the 
common duct there must have existed stones and infection in the 
gallblad ler over a good many vears That means that there 
have been repeated attacks of cholecvstitis and with each 
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attack of cholecystitis a round cell infiltration of the wall of 
the gallbladder, which later becomes cicatrized Counoisiers 
law 1$ not of absolute dependability , but if you will add one or 
two other factors to it, as far as the malignant side goes it be 
comes quite dependable To sum up, if in the presence of 
painless and progressiv e jaundice, together with absolutelv and 
persisting!) acholic stools over weeks and there is in addition 
a palpable gallbladder, then a ou maj almost with certamt) make 
the diagnosis that the obstruction is due to malignancy , and that 
the onl) thing that can be done for that patient is cholecyst- 
enterostom) 

I think, based also on our experience, there is one other 
point that one should alwa>s have in mind and that is that 
operation on patients with the infectious type of jaundice the 
so called "catarrhal jaundice,’ should be careful!) avoided 
There has been a tendenc), I think, m the past to feel that if a 
patient ha^ a catarrhal jaundice associated with a low fe\er, 
running o\er weeks possibl) it is justifiable to explore such 
patients and drain their common ducts It does no good to 
drain the common ducts or drain the gallbladders m the patients 
who have Ii\er infection infection in the biliary tree — which are 
improperl) called catarrhal jaundice but w hich are in rcaht) 
infections within the h\er cells themsehes — and interference 
with the passage of bile from the bver cells into the bile capil 
lanes 

We have been interested in thyroids of course and \vc can 
not help or avoid paralleling the infections of the hv er with those 
of severe h> perthyroidism, they do run quite parallel but are 
similar in man) w a) s We know that one of the danger factors 
which can be helped in liver infections or in severe hyperthv 
roidism is the low gl) cogen reserve in the liver During the 
period of liver infection or during a severe hyperth) roidism the 
gl> cogen reserve in the liver is low, and it is at that stage that 
the liver tolerates insults ver> badly in the way of operative 
procedures or anesthetics Therefore there are two or three 
things that should atwavs be done in connection with patients 
who have jaundice and infection One is to employ the most 
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desirable type of anesthesia which produces the least lner 
damage The other is that all measures which will raise liver 
function should be made use of The measures which will 
raise liver tolerance are the administration of glucose and fluids 
thereby mcmasng the glycogen reserve in the liver This is 
true both in jaundiced patients and those with severe hyper 
thyroidism \\ e feel \ ery strongly that no patient with jaundice 
no patient with liver infection should come into the hospital 
and be immediately operated upon Just as with prostates all 
these patients with jaundice and with liver infections demand 
long preparation unless they are obviously becoming more 
intcnsel} jaundiced That preparation should consist of a high 
carbohydrate diet large amounts of fluids 3000 cc of salt solu 
tion per day with 150 Gm of glucose We have found also that 
in the jaundice cases there is no reliable measure for prophesy 
ing the question of hemorrhage We know that in the past 
Vincent Walters and various others have suggested that the 
tendency to bleed could be corrected by the administration of 
calcium and that the bleeding time and coagulation time could 
be brought dow n so that one could anticipate that hemorrhage 
would not occur However that has not been proved and has 
been disappointing in practice Even though the bleeding and 
coagulation time has been brought to normal — which cannot 
regularly be done — some of them still bleed Calcium has been 
very disappointing in our hands as a preventative of bleeding 
Linton has verj recently suggested another measure and 
that is the sedimentation test and up to within at least two 
months \ e thought that the sedimentation test would be an 
excellent criterion as to whether or not these patients would 
bleed But unfortunatcl) we have now had one patient bleed 
even in the face of normal sedimentation rates Therefore wc 
have been forced to come back to the position that we know of 
no measure upon which one can absolutelj depend that bleeding 
will not occur We know that calcium is not reliable The 
sedimentation rate is of value We do know that probabl) the 
best single measure prcoperativel) to prevent bleeding following 
operation on a jaundiced patient is transfusion We add to 
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these patients in addition to high carbohydrate diets fluids and 
glucose transfusion and Jinally the anesthesia which produces 
the least insult to the In er spinal anesthesia 

Spinal anesthesia is a nskx anesthetic in the hands of the 
inexperienced It lulls one into a \ery false sense of security 
because it le-nes the patient so apparently unshocked It is a 
\ciy bad anesthetic to give to the patient to whom you would 
like most to gne it that is the patient who is a xery bad risk 
the elderly patient and the patient in shock Those are the 
patients not to gixe spinal anesthesia to but it should be re 
scr\ed for the good risk patients W e gixe ethylene combined 
with regional anesthesia to the bad risk patients Rut in the 
particular situation where there is an infection in the h\er pro 
\ ided the spinal anesthesia can be gi' en b\ men who are qualified 
to emplox it and to meet its emergency it is nearh ideal \\ e 
emplox spinal anesthesia more than any other for abdominal 
operations but it must be gixen by experts and it must not be 
gi\en to the bad risk cases 

In summary we bcliexe that all patients with gallstones 
should haxe operation unless there is some other condition 
contraindicating it Early d agnosis will be possible if patients 
complaining of indefinite digestixe svmptoms are mxestigated 
b\ a complete gastro-enterological examination employing the 


mote and will ax old the irreparable damage to the Iner due 
to long standing infection The common duct should be more 
frequentlv opened and explored if one is to a\oid leaxing stones 
resulting m a persistence of the same symptoms Exploration 
of the common duct does not result in greater morbidity nor 
mortahtx \cute cholecxstitis should be treated conserx atix eh 
Adequate preoperatix e preparation m acute cholecxstitis and m 
the jaundiced patient combined with a properh selected anes 
thetic will result in a lower mortality 



THE SURGICAL MANAGEMENT OF OBSTRUCTIVE 
JAUNDICE 

Howard M Clute 


Tor the purpose of this article it is assumed that a pre 
limmary diagnosis of obstructive jaundice has been made and 
measures for its relief are to be undertaken The most common 
cause of obstructs e jaundice in adult patients is common duct 
stones In older patients the obstruction may be due to cancer 
of the bile ducts or of the pancreas In patients previously 
operated upon for biliary tract disease it may be due to a stnc 
ture of the common or hepatic bile duct and m young indi 
viduals perhaps the commonest cause of obstructive jaundice is 
an infectious cholangitis Regardless of the cause of the ob 
st ruction to the outflow of bile from the U\er the presence of 
biliary obstruction and the accompanying jaundice is a very 
special problem m treatment because of the far reaching effect 
of the biliary tract obstruction not only upon the h\ er but also 
upon the entire body 

The altered physiology in obstructs e jaundice therefore 
prescribes the preliminary treatment commands the technical 
procedures that are used and dictates the postoperative man 
agement in every case The particular effects that we may 
obscrv e in jaundiced patients can most readily be noted by the 
changes in liver function the alterations of kidney function and 
frequently b\ the disturbance of the blood clotting powers of 
the blood Successful management of the jaundiced patient 
must take into account these three factors and its success will 
depend dircctlv upon the adequaev of their treatment 

THE PREOPERATIVE MANAGEMENT 
Upon the patient » admission to the hospital our effort is 
directed to the determination of his condition first bv personal 
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observation and examination and, second]), b> sanous Jabora 
ton procedures There is no single test of liver function which 
is adequate or rebable No doubt this is due to the fact that 
the liver has such a large resene power that relatuel) small 
amounts of normal Ii\er tissue mas carry out the function of the 
entire organ It is hosseser true that a dad) estimation of the 
bilirubin contents of the blood gises us mdirectl) an estimate 
of the In er function as a whole If the bilirubin is % er) high we 
mas assume that the liser as a sshole is seriousls damaged 
If on the other hand, the bibmbin is low \\ e ma) assume that 
the damage is slight If dad) estimations of the bilirubin shoss 
it is steadih rising we feel that the obstructs e process is becom 
ing complete and that the danger from hs er damage is definite!) 
and dads increasing 

The urine test desiscd b) Wallace and Diamond for the 
presence of urobilinogen in the urine is eas) to perform and 
\er) suggest is e in its interpretation The test is performed bs 
adding 1 cc of Ehrlich s aldeh) de to 10 cc of unne and ss arming 
the test tube If a rose color de\ elops urobilinogen is present 
The determination of the amount of urobilinogen i$ equall) 
simple b) diluting the specimen and noting the dilution at which 
the reaction is still present If no urobilinogen is present in the 
unne sse know that the bdiar) obstruction is complete If on 
the other hand, urobdmogen is present in ddutions of more 
than one to tssent) sse may assume that Iiscr damage is exten 
Sise In rare cases in ssbich the urobilinogen has been present 
in as high a solution as one to tsso hundred liver damage has 


tients hidne) function after his admission to the hospital 
Thus a dad) estimation of the nonprotem nitrogen m the blood 
and occasional estimations of the phenolsulphonphthalein out 
put of the hidne) s in the urine is of particular importance and 
value in prescribing the preoperatise treatment 

The tendenc) to hemorrhage sshich patients with obstruc 
tise jaundice so frequentl) shoss is one of the chief dangers to 
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be encountered in the surgical management of this condition 
As jet there is no absolutelj reliable lab orator)’ test by which 
this hemorrhagic tendency may be predicted although many 
attempts hav e been made to devise such a test and much study 
is still under way in this direction There are numerous facts 
which are well recognized about the tendency to bleed Thus 
it is known that m general the patients who have had an ob 
structive jaundice for a long period of time are much more prone 
to bleed than those who have had jaundice for but a few days 
It is generally accepted that the bleeding time and the coag 
ulation time of the blood in these patients cannot be taken as 
indices of the tendency of the patients to bleed after operation 
Thus most surgeons have had the experience of postoperative 
hemorrhage in jaundiced patients in the presence of a normal 
coagulation time and also of a failure to have postoperative 
hemorrhage in patients with abnormally long coagulation time 
In 1929 Bancroft and Kugelmass and Stanley Brown worked 
out a coagulation index of the blood and Lewisohn has recently 
used this as an index of the tendenc) to bleed Sufficient work 
has not jet been done with this test however to properl) evalue 
it Linton in 1930 suggested that an increased rapidit) of the 
sedimentation Tate of the red blood cells in obstructive jaundice 
indicated a definite tendency to bleed He used as an index of 
normal sedimentation the rate at the end of thirt) minutes and 
he stated that when the cells settled more than 30 mm in thirt) 
minutes that the sedimentation rate was rapid and that hemor 
rhage could be predicted Conversel) it was his finding that 
when the sedimentation rate was low in the thirt) minute period 
hemorrhage would not occur 

This is such a simple test to appl) and the need of such a 
method tor estimating the tendency to bleed in jaundiced pa 
tients is so great that we have undertaken the stud) of our 
recent jaundiced patients with this particular point in mind 
There have been two exceptions to Lintons findings in our 
experience although neither was so marked or so severe as to 
interfere with its practical value In general we mav sav that 
m our experience the sedimentation rate has been a most su" 
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observation and examination and second!) b) \anous labora 
ton procedures There is no single test of liver function which 
1 $ adequate or reliable No doubt this is due to the fact that 
the liver has such a large resene power that relativel) small 
amounts of normal liver tissue mav carrj out the function of the 
entire organ It is however, true that a dad) estimation of the 
bilirubin contents of the blood gives us indirecti) an estimate 
of the liver function as a whole If the bilirubin is ver> high we 
mav assume that the liver as a whole is senousi} damaged 
If on the other hand the bilirubin is low we ma) assume that 
the damage is slight If dailv estimations of the bilirubin show 
it is steadilv rising we feel that the obstructive process is becom 
in" complete and that the danger from In er damage is definite!) 
and dailv increasing 

The unne test devised bv Wallace and Diamond for the 
presence of urobilinogen m the unne is eas> to perform and 
ver) suggestive in its interpretation The test is performed bv 
adding 1 cc of Ehrlich s aldeh)de to 10 cc of urine and warming 
the test tube If a rose color develops urobilinogen is present 
The determination of the amount of urobilinogen is equall) 


the other hand urobilinogen is present in dilutions of more 
than one to twent) we mav assume that liver damage is exten 
si\e In rare cases in which the urobilinogen has been present 
in as hi"h a solution as one to two hundred liver damage has 
been foirnd to be extensive and severe 

Since Lidne) failure is the second serious factor to he met in 
jaundiced patients we carr) out immediate studies of the pa 
tients Lidne) function after hts admission to the hospital 
Thus a dailv estimation of the nonprotem nitrogen m the blood 
and occasional estimations of the phenoLulphonphthalein out 
put of the hidnevs in the unne is of particular importance and 
value in presenting the preoperativc treatment 

The tendenc) to hemorrhage which patients with obstruc 
t,ve jaundice so frequentl) show is one of the chief dangers to 
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be encountered in the surgical management of this condition 
As jet there is no absolutely reliable laboratory test bj which 
this hemorrhagic tendency may be predicted although many 
attempts have been made to devise such a test and much study 
is still under way in this direction There are numerous facts 
which are well recognized about the tendency to bleed Thus 
it is known that in general the patients who ha\ e had an ob 
structive jaundice for a long period of time are much more prone 
to bleed than those who have had jaundice for but a few days 
Xt vs generally accepted that the bleeding time and the coag 
ulation time of the blood in these patients cannot be taken as 
indices of the tendency of the patients to bleed after operation 
Thus most surgeons have had the experience of postoperative 
hemorrhage in jaundiced patients in the presence of a normal 
coagulation time and also of a failure to have postoperative 
hemorrhage in patients with abnormally long coagulation time 
In 1929 Bancroft and kugelmass and Stanley Brown worked 
out a coagulation index of the blood and Lewisohn has recently 
used this as an index of the tendency to bleed Sufficient work 
has not y et been done w ith this test how e\ er, to properly e\ alue 
it Linton in 1930 suggested that an increased rapiditj of the 
sedimentation rate of the red blood cells in obstructive jaundice 
indicated a definite tendencj to bleed He used as an index of 
normal sedimentation the rate at the end of thirtj minutes and 
he stated that when the cells settled more than 30 mm in thirtj 
minutes that the sedimentation rate was rapid and that hemor 
rhage could be predicted Conversely it was his finding that 
when the sedimentation rate was low in the thirty minute period 
hemorrhage w ould not occur 

This is such a simple test to apply and the need of such a 
method for estimating the tendency to bleed in jaundiced pa 
tients is so great that we have undertaken the study of our 
recent jaundiced patients with this particular point in mind 
There have been two exceptions to Linton’s findings in our 
experience although neither was so marked or so severe as to 
interfere with its practical value In general we mav sa\ that 
in our experience the sedimentation rate has been a most sug 
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gestivc index of the tendenc) to bleed and while its accuracy 
cannot be depended upon in all patients it nevertheless gives 
us a far better index of the hemorrhagic diathesis in obstructive 
jaundice than anj other test which we are at present familiar 
with We have found the test of definite clinical value 

It is fortunate that the treatment of all three of these pos 
sible difficulties which maj be present in the jaundiced patient 
before operation can be managed bv the same therapeutical 
measures — namelj, the administration of fluids and of glucose 
The use of glucose in obstructs e jaundice has long been known 
Since Kchr first suggested it and manv other surgeons have 
emphasized its importance Ravdins recent work demon 
strates more full) and more complete]} the life saving value of 
glucose in obstructive jaundice We attempt the administra 
tion of glucose or carbohv drates and fluids in these jaundiced 
patients before operation first b} mouth giving them as much 
fluid as the} can reachl} manage and also b} a diet largel} made 
up of carbohv drates W e prefer not go giv e them more than a 
verv small amount of protein It is frequentl} possible to give 
them large amounts of fluids b} rectum as well in this preopera 
tive period In addition to thisc two methods of administration 
intravenous salt solution with glucose in a 10 per cent solution 
and subpcctoral salt solution with a 5 per cent or less glucose 
solution are given each da} Before the operation we ad 
minister subpeetorallv or intravenous!} at least 1000 cc of salt 
solution with 7a to 12a Gm of glucose daih 

The increased administration of fluid in this preoperative 
period tends to overcome 3nv ki Inev failure which m a \ be pres 
ent since the glucose acts as a direct stimulant to the unnarv 
excretion and the salt solution bv diluting the urine diminishes 
irritation of the urinar} and bile salts on the kidnev paren 
chvma Furthermore since the glucose so rcadilv replaces the 
glvco"en storage of the liver and permits rapid liver rtjiair the 
hver is once again able to resume more of its function and thus 
decrease the load upon the kidne> 

The administration of salt solution and glucose has un 
doubtedlv a direct effect upon the hemorrhage ten kne} in the 
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jaundiced patients It is known that in general an increased 
blood sugar results in a lowenng of the coagulation time m most 
patients Furthermore it has been shown repeatedly that the 
coagulation time of the blood in general tends to go down as 
glucose is given mtrav enously Hence ra these patients the 
treatment directed toward liver and kidne> failure also becomes 
\aluable in reducing their tendency to bleed at operation 

There is increasing doubt as to the value of calcium treatment 
in the prevention of hemorrhage m obstructive jaundice Ravdin 
finds that calcium effects the coagulation time of the blood in 
onlj rare instances 7immcrman and also Linton concur in this 
finding and believe that the hemorrhagic diathesis is not re 
lated to lowered blood calcium Our own experience with 
calcium has not demonstrated to us that it was of value in either 
preventing hemorrhage at operation or in stopping hemorrhage 
once it had occurred We therefore no longer use intravenous 
calcium as a routine m the preparation of jaundiced patients for 
operation 

We believe that the best method for the prevention of hem 
orrhage in jaundice is the use of whole blood transfusions and 
we emplo> these in two wa>s First m seriouslj ill patients who 
have a rapid sedimentation rate and who w e believe will bleed 
at operation transfusion of whole blood is given the day before 
or (he morning of operation In jaundiced patients who are in 
good condition and whose sedimentation rate is slow we reserve 
transfusion until definite indication of bleeding arises Dailj 
sedimentation rates after operation are done and if the rate rises 
rapidlj to a figure above 40 mm in thut> minutes we give the 
patient a transfusion If the drainage from the common duct 
becomes pink vn color or vf the patient coughs up blood or passes 
blood in the urine or if hematomata occur readil) under the skm 
we give a whole blood transfusion We have no scientific data 
to prove that whole blood transfusions in obstructive jaundice 
is better than citrated blood On the other hand in our recent 
experience with hemorrhage in obstructive jaundice citrate 
blood transfusions have failed to stop the bleeding in three 
patients in whom whole blood transfusions unmcdiatetv were 
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gestnc index of the tendencv to bleed and while its accurac} 
cannot be depended upon in all patients it nevertheless gives 
us a far better index of the hemorrhagic diathesis in obstructive 
jaundice than anj other test which we are at present familiar 
with \\ e have found the test of definite clinical value 

It is fortunate that the treatment of all three of these pos 
sibje difficulties which miv be present in the jaundiced patient 
before operation can be managed bv the same therapeutical 
measures — namelv the administration of fluids and of glucose 
The use of glucose in obstructive jaundice has long been known 
since Kehr first suggested it and manj other surgeons have 
emphasized its importance Kavdins recent work demon 
strates more fullv and more complete!} the life saving value of 
glucose in obstructive jaundice We attempt the adraimstra 
tion of gIuco«e or carbohv drates and fluids in these jaundiced 
patients before operation first b} mouth giv ing them as much 
fluid as the) can readilv manage and also bj a diet Iargelj made 
up of carbohv drates \\e prefer not go give them more than a 


intravenous salt solution with glucose in a 10 per cent solution 
and subpectoral salt solution with a a per cent or less glucose 
solution are given each da} Before the operation we ad 
minister subpectorallv or intravenously at least 1000 cc of salt 
solution with /o to 12a Cm of glucose dad} 

The increased administration of fluid in this preoperative 
period tends to overcome anv kidne} failure which mav Le pres 
ent since the glucose acts as a direct stimulant to the urinarv 
excretion ami the salt solution bv diluting the urine Irnmnshes 
irritation of the unnar) and bde salts on the kidnev paren 
chvma Furthermore since the glucose so readih replaces the 
giv cogen storage of the liver and permits rapid I ner repaur the 
liver is once again able to resume more of its function and thus 
decrease the load upon the kidnev 

The administration of salt solution and glucose has un 
doubtedlv a direct effect upon the hemorrhagic tendenev m the 
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jaundiced patients It is known that in general an increased 
blood sugar results in a lowering of the coagulation time in most 
patients Furthermore it has been shown repeatedlj that the 
coagulation time of the blood in general tends to go down as 
gluco e is given intravenously Hence in these patients the 
treatment directed toward liver and kidney failure also becomes 
valuable in reducing their teodencv to bleed at operation 

There is increasing doubt as to the value of calcium treatment 
in the prev ention of hemorrhage in obstructive jaund ice Rav din 
finds that calcium effects the coagulation time of the blood in 
onlj rare instances Zimmerman and also Linton concur in this 
finding and believe that the hemorrhagic diathesis is not re 
latcd to lowered blood calcium Our own experience with 
calcium has not demonstrated to us that it was of value in either 
preventing hemorrhage at operation or m stopping hemorrhage 
once it had occurred \\ e therefore no longer use intrav enous 
calcium as a routine in the preparation of jaundiced patients for 
operation 

We believe that the best method for the prevention of hem 
orrhage in jaundice is the use of whole blood transfusions and 
we emplo> these in two wa>s First in senouslj ill patients who 
have a rapid sedimentation rate and who we believe will bleed 
at operation transfusion of whole blood is given the day before 
or the morning of operation In jaundiced patients who are in 
good condition and whose sedimentation rate is slow we reserve 
transfusion until definite indication of bleeding arises Dailj 
sed mentation rates after operation arc done and if the rate rises 
rapidlj to a figure above 40 mm in thirtj minutes we give the 
patient a transfusion If the drainage from the common duct 
becomes pink in color or if the patient coughs up blood or passes 
blood in the urine or if hematomata occur readil) under the skin 
we give a whole blood transfusion W c have no scientific data 
to prove that whole blood transfusions in obstructive jaundice 
is better than citrated blood On the other hand m our recent 
experience with hemorrhage in obstructive jaundice citrate 
blood transfusions have faded to stop the Utedvag in three 
patients in whom whole blood transfusions immediateh were 
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gestivc index of the tendency to bleed and while its accuracy 
cannot be depended upon in all patients it nevertheless gives 
us a far better index of the hemorrhagic diathesis in obstructive 
jaundice than anv other test which we are at present familiar 
with He have found the test of definite clinical value 

It is fortunate that the treatment of all three of these pos 
sibje difficulties which mav be present in the jaundiced patient 
before operation can be managed by the same therapeutical 
measures— namely the administration of fluids and of glucose 
The ust of glucose in obstructiv e jaundice has long been known 
since Kehr first suggested it and many other surgeons have 
emphasized its importance Ravdms recent work demon 
strates more full) and more completely the life saving value of 
glucose in obstructive jaundice We attempt the admimstra 
tion of glucose or carbohv drates and fluids in these jaundiced 
patients before operation first bv mouth giving them as much 
fluid as they can readilv manage and also bv a diet largelv made 
up of carbohv drates Wc prefer not go give them more than a 
verv small amount of protein It is frequently possible to give 
them large amounts of fluids by rectum as well in this preopera 


solution arc given each dav Before the operation we ad 
-I! «*-■» ci ... least 1000 cc of salt 

in this priopcrative 

period tends to overcome anv kidney failure which mav be pres 
ent since the glucose acts as a direct stimulant to the urmarv 
excretion and the salt solution by diluting the urine diminishes 
irritation of the urinary and bile salts on the kidnev paren 
chvma Furthermore since the glucose so readilv replaces the 
civ cogen storage of the liver and permits rapid liver repur the 
fiver is once again able to resume more ol its function and thus 
decrease the load upon the kidnev 

The administration of salt solution and glucose has un 
doubtedly a direct effect upon the hemorrhagic tendency , n the 
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jaundiced patients It is known that in general an increased 
blood sugar results m a lowering of the coagulation time m most 
patients rurthermore it has been shown repeatedly that the 
coagulation time of the blood in general tends to go down as 
glucose is given intravenously Hence in these patients the 
treatment directed toward liver and kidney failure also becomes 
valuable m reducing their tendency to bleed at operation 

There is increasing doubt as to the value of calcium treatment 
in the prev en t ion of hemorrhage in obstructs e jaundice Rav din 
finds that calcium effects the coagulation time of the blood in 
only rare instances Zimmerman and also Linton concur m this 
finding and believe that the hemorrhagic diathesis is not re 
latcd to lowered blood calcium Our own experience with 
calcium has not demonstrated to us that it was of value in either 
preventing hemorrhage at operation or m stopping hemorrhage 
once it had occurred We therefore no longer use intravenous 
calcium as a routine in the preparation of jaundiced patients for 
operation 

W e believe that the best method for the prevention of hem 
orrhage in jaundice is the use of whole blood transfusions and 
wc employ these m two ways Fust in seriously ill patients who 
have a rapid sedimentation rate and who we believe will bleed 
at operation transfusion of whole blood is gi\en the day before 
or the morning of operation In jaundiced patients who are in 
good condition and whose sedimentation rate is slow we reserve 
transfusion until definite indication of bleeding arises Daily 
sedimentation rates after operation are done and if the rate rises 
rapidly to a f gure abo\ e 40 mm in thirty minutes w e gn e the 
patient a transfusion If the drainage from the common duct 
becomes pink in color or if the patient coughs up blood or passes 
blood m the urine or if hematomata occur readily under the skin 
we give a whole blood transfusion We have no scientific data 
to prove that whole blood transfusions in obstructs e jaundice 
is better than citnted blood On the other hand in our recent 
experience with hemorrhage in obstructive jaundice citrate 
blood transfusions have failed to stop the bleeding in three 
patients in whom whole blood transfusions immediateh were 
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gestive in tier of the tendency to bleed and while its accuran 
cannot be depended upon in all patients it nevertheless gives 
us a far better index of the hemorrhagic diathesis in obstructive 
jaundice than ana other test which we are at present familiar 
with We have found the test of definite clinical value 

It is fortunate that the treatment of all three of these pos 
sible difficulties which mav be present in the jaundiced patient 
before operation can be managed bv the same therapeutical 
measures— nimel) , the administration of fluids and of glucose 
The use of glucose in obstructive jaundice has long been Lnown 
since Kehr first suggested it and manv other surgeons have 
emphasized its importance Ravdins recent work demon 
strates more fullv and more complete]} the life saving value of 
glucose in obstructive jaundice We attempt the admimstra 
tion of glucose or carbohydrates and fluids in these jaundiced 
patients before operation first bv mouth giving them as much 
fluid as the) can readilv manage and also bj a diet largelj made 
up of carboh)drates We prefer not go give them more than a 
verv small amount of protein It is frequent!) possible to give 
them large amounts of fluids b> rectum as well in this preopera 
tiv c period In addition to these two methods of administration 
intravenous salt solution with glucose in a 10 per cent solution 
and subpectoral salt solution with a 5 per cent or less glucose 
solution are given each da) Before the operation we ad 
minister subpectoral]) or mtravenousl) at least 1000 cc of salt 
solution with 75 to 125 Gm of glucose dail> 

The increased administration of fluid in this preoperatne 
period tends to overcome am kidnev failure which ma\ be pres 
ent since the glucose acts as a direct stimulant to the unnarv 
excretion and the salt solution bv diluting the urine diminishes 
irritation of the unnar) and bile salts on the kidnev paren 
chv ma Furthermore since the glucose so readilv replaces the 
g h cogen storage of the liver and permits rapid li Ur rep<Iir the 
liver is once again able to resume more of its Junction and thus 
decrease the load upon the kidne) 

The administration of salt solution and gfucosi has un 
doubted!) a direct effect upon the hemorrhage tendency ,n the 
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even the best surgeons that a stone in the ampulla of Vater 
may be left undetected at operation If however, a soft rub 
ber catheter readilj enters the duodenum and if irrigation of 
the common duct reveals no fragments of stone and the fluid 
flows readily into the duodenum it is probable that no further 
stones are present Palpation of the head of the pancreas where 
the duodenum is jomed b) the common duct is technical!) difli 
cult and often confusing Whether one has an earl) malig 
nancy of the pancreas or of the ampulla or a stone in the com 
mon duct or merely a pancreatitis is often problematic 

\\ hen the gallbladder has been prev iousl) remoi ed the com 
mon duct is best approached b) entering the abdomen just at 
the lower border of the liver and follow ing the liver border down 
until the duodenum is encountered The duodenum then can 
be gently dissected away from the liver adhesions separated 
and when the duodenum is rotated toward the midhne the com 
mon duct at the lateral border of the gastrohepatic omentum is 
at once visible 

In patients who are seriously jaundiced and in whom the 
danger of hemorrhage is great a two stage operation will occa 
sionall) be desirable The first essential of the operative pro 
cedure in obstructive jaundice is the relief of the obstruction in 
the common duct This should therefore be first undertaken 
If the obstruction be due to stone in common duct the removal 
of the common duct stone from the duct and the simple drainage 
of the gallbladder is at times preferable to the removal of the 
gallbladder The added trauma of cholec) stectom) and the 
increased chance of hemorrhage from the liver bed which it 
produces ma) be the deciding factor against recov er) If the 
head of the pancreas is indurated and one is uncertain as to the 
presence of malignanc) common duct drainage and drainage 
of the gallbladder without removal of the gallbladder is desir 
able I f * v - v 
age wil 
patient 

anastomosis to the stomach or duodenum at a later date to ov er 
come the jaundice 
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effective Since the transfusion of whole Hood is now simple b, 
eilher the multiple stnn-c method or ttith n median, cal means 
such as the Drummond apparatus we fee! that whole blood is 
deiimteh indicated for these patients when necessitj arises for 
transfusion 

It is not mj desire at this time to discuss at length the \anous 
technical procedures involved in the actual relief of the bihan 
duct obstruction but it is desirable at this time to discuss briefly 
some of the pure!} technical procedures as the> affect the man 
agoment of the jaundiced patient 

'' ot infrequent!, ue ha,e been able lo male the diagnosis of 
obstruct.! c jaundice and recommend operation for the condition 
although we were uncertain as lo the ecact cause of the obstruc 
lion of the common duct « helher one feels certain as to the 
cause of the obstruction at the tune of operation or not certain], 
a most careful eaploration of the biliarj tract should precede 
an, operative procedures on the common duct or the gall 
bladder b 

In no abdominal surger, ,s adequate eaposure and visuahza 
tion of the field more important and more essentia] than in the 
surger, of the common duct For this reason hare found 
that the complete muscular relaxation which is so readib ob 
tamed with spinal anesthesia is a factor of immense \alue m 
these operations Furthermore the a\oidance of ether in these 
patients is highlj desirable since it is another irritant that must 
be excreted b) an excretorj sjstem alread} overburdened 
When no previous operation has been performed upon the 
biliarj tract exposure of the common duct is relatudv siiudI 
This we carry out b} the placing of wet packs o\ er the duo- 
denum so that the duodenum may be retracted downward a'nd 
rotated inward toward the midline This places the "astro- 
hepatic omentum clearl} in view and the common duct°und 
direct vision Before removing the gallbladder it is desirable to 
explore the common duct A longitudinal incision JS made 
it and with scoops stone forceps uterine probes Keller snao 
and the operator s finger if possible the patenev of the du t 
is established It is all too common an experience among 
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e\en the best surgeons that a stone in the ampulla of Vater 
may be left undetected at operation If, however, a soft rub- 
ber catheter readily enters the duodenum and if irrigation of 
the common duct reveals no fragments of stone and the fluid 
flows readily into the duodenum it is probable that no further 
stones are present Palpation of the head of the pancreas where 
the duodenum is joined by the common duct is technically diffi 
cult and often confusing Whether one has an early malig 
nancy of the pancreas or of the ampulla or a stone in the com 
mon duct or merely a pancreatitis is often problematic 

\\ hen the gallbladder has been prcv lously remov ed the com 
mon duct is best approached by entering the abdomen just at 
the lower border of the liver and following the liver border down 
until the duodenum is encountered The duodenum then can 
be gently dissected away from the liver adhesions separated 
and when the duodenum is rotated toward the midlinc the com 
mon duct at the lateral border of the gastrohepatic omentum is 
at once visible 

In patients who are seriously jaundiced and m whom the 
danger of hemorrhage is great a two stage operation will occa 
sionally be desirable The first essential of the operative pro 
cedure in obstructive jaundice is the relief of the obstruction in 
the common duct This should therefore be first undertaken 
If the obstruction be due to stone in common duct the removal 
of the common duct stone from the duct and the simple drainage 
of the gallbladder is at times preferable to the removal of the 
gallbladder The added trauma of cholecystectomy and the 
increased chance of hemorrhage from the liver bed which it 
produces may be the deciding factor against rccoverv If the 
head of the pancreas is indurated and one is uncertain as to the 
presence of mal gnancy common duct drainage and drainage 
of the gallbladder without removal of the gallbladder is desir 
able if ♦!>„ - — 1 — / » 

age wi 
patien 

anastomosis to the stomach or duodenum at a later date to o\ er 
come the jaundice 
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If the operative procedure discloses a stricture of the com 
mon bile duct or the common hepatic duct the decision as to the 
operation of choice for the correction of this obstruction is a 
most important one The least surgical procedure should be 
done which promises a satisfactory and continued drainage of 
bile into the intestines through a patent duct A direct anasto 
mosis of the common duct into the duodenum is probably the 
method of choice if a satisfactory suture can be obtained and 
if the patient can stand the operative procedure If the stnc 
ture of the duct is relatively small a plastic repair is simple and 
m man\ cases entireh adequate An end to-end anastomosis of 
the injured duct to followed by a return of the stricture m the 
majority of cases It certainly should not be undertaken as the 
procedure of choice If the common duct is so badly disintegrated 
that none of these procedures are possible an external biliary 
fistula must be established with the hope of later successful 
transplantation of the fistula into the intestinal canal This 
howeaer, we belie' e is the last procedure to be considered since 
under e\ en the best conditions the results are so frequently un 
satisfactory 

In obaious cancer of the head of the pancreas with a dilated 
gallbladder the operation of cholecy stogastro^tomy will fre- 
quently gi' c the patient marked relief from the itching of their 
jaundice and make their remaining days more comfortable 
This procedure too may be done in two stages as suggested by 
Walters with a preliminary cholecy stostomy and a later anas 
tomosts of the gallbladder to the stomach or duodenum 


POSTOPERATIVE CARE AND MANAGEMENT OF COMPLICATIONS 
In patients yvho ha\e been seriously jaundiced for long 
periods of time occasionally a postoperatn e reaction called In er 
shock occurs This condition is different from the postoperatn e 
shock due to the trauma of the surgical procedure t sualh the 
onset is some hours after the operation is completed when the 
oneratne shock has largely disappeared It is marked by a 
tremendous depression of all body functions The blou I pressure 

drops to 80 mm of mercun systolic or lower the pulse is usually 
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slow and soft the patient is apathetic and markedly asthenic 
impassive or even semiconscious Occasional!) the situation 
grows rapidl) worse and death occurs The precise cause of 
liver shock is not known "but it has been suggested by Ravdin 
that it was due to the liberation of depressor substances arising 
in damaged liver cells b> the relief of the common duct obstruc 
tion It is also possible that traction upon the liver the com 
mon duct the portal vein and the hepatic arter) incident to the 
operation may produce a profound degree of shock This has 
been our clinical experience in the past when a sand bag was 
placed beneath the patient s back in order to bring the common 
duct into better view and immediate!) following this procedure 
with its traction upon the structures in the gastrohepatic omen 
turn a marked and serious drop in blood pressure has occurred 
We have given up the use of all methods of raising the back 
since spinal anesthesia permits satisfactor) exposure without it 
The treatment of this condition known as liver shock is by the 
administration of intravenous saline with adrenalin and with 
glucose and such other stimulation as is indicated The patient 
should be kept flat in bed and possibl) have m addition the foot 
of the bed elev ated 

Occasionally after operation kidne) failure becomes ap 
parent by the rising nonprotein nitrogen and the diminishing 
excretion of urine This condition is best managed by the ad 
ministration of glucose and salt solution intravenousl) Often 
200 cc of 20 per cent glucose intravenously will stimulate 
kidney secretion immediately 

Postoperative hemorrhage is the complication perhaps most 
serious after operation in obstructive jaundice Usuall) whole 
blood transfusions will protect the patient against bleeding for 
three to five da)s Dad) sedimentation rates which show 
increasing rapidit) indicate to u=> the probabiht) of hemorrhage 
1 ink staining or blood stained drainage from the cigarette drain 
in the wound or from the common duct tube arc the earliest 
indications of hetnonhage and at their occurrence transfusion 
should be undertaken at once Nothing can be gained b) dela) 
or debate once obvious bleeding is evident and much can be lost 
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If the operative procedure discloses a stricture of the com 
mon bile duct or the common hepatic duct the decision as to the 
operation of choice for the correction of this obstruction is a 
most important one The least surgical procedure should be 
done which promises a satisfacton and continued drainage of 
bile into the intestines through a patent duct A direct anasto- 
mosis of the common duct into the duodenum is probablv the 
method of choice if a satisfactory suture can be obtained and 
if the patient can stand the operative procedure If the stric 
ture of the duct is relativch small a plastic repair is simple and 
in mam cases entirelv adequate An end toend anastomosis of 
the injured duct is followed b\ a return of the stricture m the 
majontv of cases It certainlv should not be undertaken as the 
procedure of choice If the common duct is so badly disintegrated 
that none of these procedures arc possible an external biliary 
fistula must be established with the hope of later successful 
transplantation of the fistula into the intestinal canal This, 
however, we believe is the last procedure to be considered since 
under even the best conditions the results are so frequentlv un 
satisfactory 

In obvious cancer of the head of the pancreas with a dilated 
gallbladder the operation of cholecystogastrostomy will fre- 
quentlv give the patient marked relief from the itching of their 
jaundice and make their remaining days more comfortable 
This procedure too mav be done in two stages as suggested bv 
\\ alters With a preliminary cholecystostomy and a later anas 
tomosis of the gallbladder to the stomach or duodenum 

POSTOPERATIVE CARE AND MANAGEMENT OF COMPLICATIONS 

In patients who have been seriouslv jaundiced for Jon^ 
periods of tune occasionally a postoperative reaction called liver 
shock occurs This condition is different from the postoperativ e 
shock due to the trauma of the surgical procedure t sual|l the 
onset is some hours after the operation is completed when the 
operative shock has largely disappeared It « marked ^ # 
tremendous depression of all body functions The blood pressure 
drops to 80 mm of mercun svstohe or lower the pul 5e , s usually 



MANAGEMENT OF OBSTRUCTIVE JAUNDICE 


575 


had had a large ball valve type stone remo\ ed from the common 
duct some eight vv eeks previously In the third case the rnjec- 
tion showed a completely obstructing common duct stricture 
The length of time that the common duct should be drained 
after operation by the T tube or the catheter varies m the 
different patients In common ducts which are not infected 
and from which a stone has been removed or which have been 
explored and no stone discovered, we remove the T tube in 



lig 1SS — 1 lpiodol injection into T tul e dram in com non duct Lipi 
odol has entered the intestine and yet it is seen that the duct does not empty 
(reelv \ partial ol struction and severe cholangitis «as found at postmortem 

eight to twelve da>s When on the other hand the common 
duct is filled with granulation tissue and obviouslj has had con- 
siderable infection for some time wc prefer to leave the tube 
drainage in place for six or eight weeks and send the patient 
home with the tube still draining W hen a stricture of the duct 
has been incised and the area drained we leave a catheter in 
place for three months or more In anv patient before we 
remove the T tube from the common duct we clamp the tube 
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In most cases jaundice begins to fade appreciably and the 
bilirubin to drop regularly within six to eight days after the 
operation We have had the experience however of cases m 
which this anticipated drop in bilirubin and clearing of the jaun 
dice did not occur This complication is very disturbing be 
cause of the fear that one has overlooked some obstructing lesion 
that could have been removed and because of the knowledge that 
it frequently spells disaster In our experience we have found 
that when bile is draining from the common duct tube and bile is 
appearing in the stools and jaundice is persisting or increasing 
that a delmite cholangitis is present Usually these patients 
will have a definite dailv fever and occasional chills The treat 
ment we believe is long continued adequate common duct drain 
age Once in our experience the persistent jaundice was found 
at postmortem to be a stricture of one hepatic duct of unknown 
origin undiscovered at operation In another similar case in 
our experience the persistent postoperative jaundice was found 
to be due to a cancer of the head of the pancreas unrecognised 
or at least onlv suspected at operation 

In patients in whom the jaundice fails to dear adequately 
and rapidly after common duct drainage it is important to dis 
cover whether or not the duct is patent ft may be that a stone 
is left in the common duct it may be that the T tube which has 
been used to dram the duct has become so kinked that ade 
quate flow of bile through it is impossible In 3 recent cases the 
injection of lipiodol into the common duct tube and x ray ex 
animation immediately have been very instructive In the first 
case m whom no bile was entering the duodenum the hpiodol 
injection was seen to flow rapidly and easily into the duodenum 


bde faded to enter the intestine in adequate amounts when the 
tube was remov cd This patient at autopsy w as found to hav e 

the 
k of 

„ She 
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had had a large ball valve type stone remov ed from the common 
duct some eight weeks previously In the third case the injec 
tion showed a completely obstructing common duct stricture 
The length of time that the common duct should be drained 
after operation by the T tube or the catheter varies in the 
different patients In common ducts which are not infected 
and from which a stone has been removed or which have been 
explored and no stone discovered vve remove the T tube in 



1 ig l$5 — 1 n odol injection into T tul e dra n in common duct Ltpi 
odol has entere I the intestine and >et it is seen that the duct does not empty 
(reely V partial obstruct on and severe cholangitis uas found at postmortem 

eight to twelve da} s When on the other hand the common 
duct is filled w ith granulation tissue and obv iousl} has had con- 
siderable infection for some time v\c prefer to leave the tube 
drainage m place for six or eight weeks and send the patient 
home with the tube still draining W hen a stricture of the duct 
has been incised and the area drained we leave a catheter m 
phee for three months or more In an} patient before we 
remove the T tube from the common duct we clamp the tube 
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for varying interaals in order to learn whether or not bile wiU 
pass directly through the ampulla into the duodenum without 
pain and distress or whether it leaks around the tube due to 


^ 1 '■ ■■ I ■ .• . j ■ 


BUM 

Igiiiiiiiii 


mi 


failure of the common duct to dram If two or three trials of 
two to ten hours of such damping demonstrates the patency 
of the common duct, the T tube is remo\ed 
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It is apparent when one considers the \ arious chemical et 
animations that are necessary each daj in jaundiced patients 
the extensive intravenous and subpectoral medication that is 
required, the careful management of the common duct drain 
and the close obsen atton of the patient before and after opera 
tion for complications that the patient with obstructive jaun 
dice presents a problem which must, if handled successful^, be 
a most personal one for the surgeon The condition of these 
patients changes rapidlj within a few hours from one which is 
satisfactorj to one which is most disturbing In anj case the 
ultimate recovers in these patients is dependent fullv as much 
upon their preoperativ e and postoperativ e care as upon the tech 
meal correctness of their surgerv 
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I TRAUMATIC RUPTURE OF THE COMMON DUCT 

Strictures of the common duct arise most commonly from 
injury at the time of some operative procedure on the biliary 
tract In the 26 cases of common duct strictures that we have 
seen 20 followed a preMous operation on the biliary tract The 
next common cause of stricture of the common duct is ulceration 
following infection or common duct stones This accounted for 
5 cases in our experience Injury of the common duct resulting 
from some serious accident usually a crushing injury is ex 
tremely rare No doubt it is usually true that an injury suffi 
cicntly sex ere to produce a rupture of the common duct will in 
itself be fatal before stnctunng of the duct occurs The follow 
ing case report of a traumatic rupture of the common duct fol 
lowed by a stricture and obstruction is therefore of particular 
interest first because of the unusual etiology imohed second 
because of the diagnostic difficulties pertaining to it and third 
because of the complicated surgical and medical management 
that it made nccessan 

The patient a % oung married woman twenty se\en years of 
age Case "No 18 283 was admitted to the clinic on September 
20 1930 She stated that on July 26 1930 she had been m a 
serious automobile accident following which she was confined in 
a ho pital and in her home for three weeks and a diagnosis of 
serious internal abdominal injuries was made During this 
hospital \isit she \omited constantly and was at first in \er\ 
serious condition She unproved however and the vomiting 
stopped On September 13, 1930, the vomiting recurred and 
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It is apparent when one considers the various chemical ex 
animations that are necessary each da} in jaundiced patients, 
the extensile intravenous and subpectoral medication that is 
required, the careful management of the common duct dram 
and the dose obsenation of the patient before and after opera 
tion for complications that the patient with obstructive jaun 
dree presents a problem which must, if handled successful , be 
a most persona! one for the surgeon The condition of these 
patients changes rapidl} within a few hours from one which is 
satisfactorj to one which is most disturbing In anj case the 
ultimate recoverv in these patients is dependent full} as much 
upon their preoperativ e and postoperativ e care as upon the tech 
meal correctness of their surgerv 
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believe that she had a common duct stone with no pain and her 
youth made it seem unlikely that she had a cancer of the pan 
creas When jaundice is definitely established as obstructs e in 
origin we feel very strongly that active measures should be 
taken at once for its relief Rarely can any thing be gained by 
long delay once this diagnosis is established e feel it is 1 m 
portant to emphasize the necessity in jaundiced patients of first 



I ). 1S9 — Case I I nd ngs at first ojierat on Note e\ dence of old 
ru|ture of I \rr extend ng mo gastrohepat c omentum and n -ohing the 
cx n n on duct Note d st ended gallbladder and cj st c duct 

establishing a def mtc diagnosis as carh as possible as to whether 
the jaundice is obstructive and therefore surgical in origin or 
not and secondlv of instituting active measures for its correc 
tion rather than adopting a policv of watchful waiting 

On rebruarv 14th operation was undertaken and a most 
unusual and to us surprising condition w as discov ered Definite 
cv 1 fence of a previous rupture of the liver was found with a 
collection of oil necrotic liver ti sue on the inferior surface of 
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three dajs later on Sqitember 17th jaundice appeared for the 
first time 

Examination of this patient on her admission showed a visible 
jaundice in the skin and sclerae tenderness over the entire n«ht 
abdomen more marked in the upper quadra nt Her urine show ed 
bile her bilirubin was 1 8 her stools showed bile A Graham 
test intravenoush showed no filling of the gallbladder and 
some mottling that was thought might be due to stones but 
probablv was not Duodenal drainage was done which showed 
columnar epithelial cells and pus No gallbladder bile could be 
obtained with magnesium sulphate stimulation 

The patient remained in the hospital until October 14 1930 
During this hospital visit her jaundice cleared up the bilirubin 
dropped to 0 7 the stools were well colored and the bile m the 
urine complete!} disappeared Because of the }outh of the 
patient the absence of pain and the clearing of the jaundice and 
the reappearance of good quantities of bile in the stools it was 
our feeling that she was suffering from s mple catarrhal jaun 
dice As we look back over the ease it is surprising that the 
automobile accident in the preceding Julv did not at that time 
make more impression upon us in our carlv care of the patient 
The patient remained at home for near!} four months and 
was alternate!} well and sick during this period Occasional!} 
she vomited occasional!} slight jaundice appeared On \o\em 
ber 8 1930 she had slight visible jaundice her bilirubin was 
however onlv 0 5 

On Februar} 7 1931 she was readmitted to the hospital 
\ omiting was the leading difficult} of which she complained and 
recentl} jaundice had become much more severe Her stools 
were now ver} light m color her unne had 4+ bile and blood 
examination showed a bilirubin of 3 9 Duodenal drainage at 
this time showed that no bile was entering the duodenum the 
urine showed no urobilinogen 

From these findings it became apparent to us that th s p a 
tient was suffering from an obstructiv e jaundice and that sur 
gical exploration of the common bile duct was indicated \\ e 
did not suspect a stricture of the common duct »e could not 
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to establish thorough drainage of the biliary tract first and at a 
later time to anastomose the gallbladder to the stomach 

The patient made a very satisfactory convalescence from 
this operation The gallbladder drained bile readily, as did 



Fig 191 — Case I Final procedure to reestablish bile flow by anasto 
mosng gallbladder and stomach In (a) the small dra nage hole in the gal) 
bladder is seen Observe that this is nude much larger as the anastomosis 
vs done Ik) In It) the omentum has been used to reinforce the double l ne 
of situ res 

also the tube in the common duct After a few days this bile 
was given to the patient b\ mouth and upon its administration 
in this wav her condition improved rapidly and markedly No 
poMopcrativ e bleeding occurred The sedimentation rate of the 
red blood cells remained Mow and no transfusions were necessary 
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the nght lobe, which at first resembled a large abscess The 
gallbladder was distended as was also the cjstic duct and the 
common duct In the gastrobepatic omentum abo\e the duo 
denum and im oiling the region of the common duct was a 
mass of extremelj dense firm fibrous tissue The common duct 
was opened before the gallbladder was interfered with and with 
probes it was found that a complete occlusion of the duct was 



present in the area m which the fibrous tissue was so apparent 
A T tube dram was therefore inserted into the common duct 
The gallbladder was now opened and light colored bile with no 
tones were found m it It was debated whether an immediate 
anastomosis of the gallbladder to the stomach to reestablish a 
continuous flow of bile into the intestinal tract was indicated 
\\ e were uncertain howeter whether the c> stic duct was patent 
The patient s condition was not good and it seemed to us wiser 
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On the day after the operation the patient s condition was 
even worse Her blood pressure dropped to a systolic of 60 and 
at times went below this point and was not detectable There 
was no evidence of hemorrhage \\ e could only account for the 
seriousness of her condition on the basis of so called liv er 
shock Another blood transfusion was done which impro\ed 
her condition somewhat Adrenalin and salt solution were 
also given and glucose which had been given her constantly was 
continued 



r ig 1W — x Rai «> ne flours birr than that in F g 19 7 L podot ha* 
»| retd into the hcp.it c lucts hut none his entered the intesl nal canal show 
ing a completel) ol s ructed con n on duct 

\bout thirtv hours after operation the profound depression 
dean 1 up and the patient went on to make a most satisfactory 
rccovcrv On Ma\ 14th she was discharged from the hospital 
in excellent condition Her wound had healed bv first mtention 
She had no further jaundice her stools were well colored with 
1 ilc her urine contained no bile and her bitirubin was 0 2 

\ recent report from this patient s ph\ <ician states that she 
his had one attach of chtlls ami fcicr »uh slight jaundice since 
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On April 23d all drainage had ceased from the common duct 
from which the tube had been remo\ ed some time pretiousl) 
when it was apparent that the cjstic duct was patent and that 
adequate drainage would take place through the gallbladder 
At this time a hpiodo! injection was made into the gallbladder to 
demonstrate bj x ra\ the patencj of the c\ stic duct and also to 
disco\ er w hether or not anj bile w as entering the intestine The 
patient was taking bile b\ mouth which of course ga\e colored 



p_ 102—1 Ra> oltpodol nject on through gallbladder dr a nage tube n 
Case I Note that no 1 p odot passes nto the duodenun 

stools The x ra> pictures showed no emptung of Iip, 0 dol 
through the common duct into the duodenum (Figs 19 ? 193) 
On April 27th a second operation was performed and the 
gallbladder was anastomosed to the stomach This procedure 
was not difficult technical^ nor did it require a long period of 
time The patients condition however was extremel> poor 
and for this reason Wool transfusion was done following the 
operation 
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The patient was a young married woman twenty se\en jears 
of age, Case No 20,632 She was admitted to the clinic on 
February 12 1931 Tour months before admission her gall- 
bladder had been removed in another city for gallstones Fol 
lowing the operation bile drained from the wound for eight weeks 



tig 191— Case II Complete strcture of common bile duct from re 
nosal of part of common duct at cholecjsleetomy Note in (a) the good 
mucous membrane ava labte for suture In (6) is shown a stub of c>stic duct 
still present which was removed to enlarge the opening for suture In (c) 
and (d) are shown the deta ts of the suture and the T tube dra nag* of the 
duct It woul f perhaps lie preferable to drain the duct through a separate 
me son al>o\e or Mow the suture l ne rather than through it 

and the stools were c\a> colored When the drainage ceased 
from the wound she became jaundiced and this jaundice has 
pcro-tcd for the past two months and grown more severe Her 
stools hue been constantly c?a\ colored and her urine verv dark 
•she has had no menstrual periods <incc October 19, 1930 
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she returned to her home but otherwise has been doing well in 
e\eTj waj 

There were man> interesting factors in this patient as one 
reviews her case If we had known at the beginning of her case 
as much as we did at the end we undoubted!} could hat e saved 
her much time and a long illness bj a cholecystogastrostom} done 
earlv in the course of our treatment In a similar case should 
one occur it is probable that one could make the diagnosis of 
obstructive jaundice at an earlier stage and institute active 
operative treatment at that time The marked improvement 
which this patient had following the administration of her own 
bile b) mouth was most impressive to us in this instance and has 
been a frequent observation in our experience Mans patients 
cannot bnng themselves to drink their own bile even though 
it is disguised in oraDgc juice or chocolate In «uch cases the 
bile mav be given bv a nasal tube and although this is a con 
siderable effort for the patient nevertheless the improvement 
which the> experience seems to make it worth while The 
apparent liver shock following the second operation was sur 
prising to us in view of the fact that her jaundice at the time 
of this operation was onl} slight and that she had been draining 
bile copiouslj for several weeks Ravdins explanation that 
liver shock is due to the sudden release into the circulation of 
depressor substances formed in the liver and set free b} the 
drainage of the bile ducts would not seem to applj particularh 
in this case It maj be as Rav din has suggested related to the 
loss of chlorides and of calcium b> the prolonged bile drainage 

IL OPERATIVE INJURY OF THE COMMON BILE DUCT 
This second case report is given because it illustrates the 
serious result which ma> follow the careless manipulation of the 


lltosl JMHM.U** jaunuiced 

patients constant watchfulness and particularh persisting en 
deavor ma> produce a satisfacton end result 
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most particularh the fact that in these senousl) jaundiced 
patients constant watchfulness and particular!) persisting en 
deavor ma) produce a satisfactorv end result 
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proving Bile was appearing in the stools and the tendency to 
ooze which had required five whole blood transfusions to con 
trol had now disappeared A new complication however arose 
in the presence of a dail> high fever for which we were unable 
to discover a positive cause 

It has been our experience in operations about the bile ducts 
in the presence of jaundice that hemorrhage and infection in this 
area are prone to occur We therefore suspected that a sub 
phrenic abscess might be forming and x rays were repeatedlj 
taken to demonstrate whether the diaphragm was high and 
fixed on the right side or not Bj x raj the ev idence of sub 
phrenic abscess was suggestive but not positive because of the 
pleural eflusion which had been present in the right chest On 
March 17th therefore a tap was made with a large needle into 
the subphremc area and no pus or fluid was obtained Three 
dajs later the patient developed diarrhea with much rectal 
tenesmus and a rectal and vaginal examinaton showed a large 
fluctuant bulging collection of fluid in the pouch of Douglas 
This was released b> an incision in the vaginal vault and the 
drainage of at least a quart of blood stained fluid and old 
blood clots 

Following this vaginal drainage we felt that doubtless the 
cause of the fever had been found and the patient would go on 
to recover) Unfortunatel) however the fever continued each 
dav the temperature rising to a \ar)ing amount On \pril 14th 
c)stoscopv and pvclogram of the right kidtiej were carried out 
and this showed no abnormaht) in the unnarv tract On 
\pril Oth therefore after careful consultation and deliberation 
it was decided to explore the subdiaphragmatic region to deter 
mine if possible whether an hepatic abscess or a subphremc 
abscess was present which could not be reached with diagnostic 
taps that had been repcatedl) earned out 

Under local anesthesia S inches of the tenth nb were resected 
m the midaxtllarv line Numerous adhesions were present be 
tween the diaphragmatic and parietal pleura which walled off 
the pleural cavitv and made incision of the diaphragm at this 
time quite The diaphragm was opened and a la rgc necrotic 
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On examination she was found to be definite!} and markedly 
jaundiced verv emaciated and three months pregnant Labora 
ton examination showed 4+ bile in the urine no urobilinogen 
bilirubin 1.0 and a coagulation time of the blood of eleven 
minutes 

She was prepared for operation b\ the administration of fluid* 
and carbohvdrates bv mouth b\ intravenous and subpectoral 
salt solution and glucose and on February 17 1931 operation 
was undertaken At the operation it was found that about 
an inch of the common duct had been completelv removed 
The blind end of the common hepatic duct was found as wa* 
also the blind end of the common duct about an inch awav 
Since it was rcadih possible to bring these ends closeh together 
and since good mucous membrane was present at each end an 
end to end anastomosis of the duct was undertaken around a 
T tube dram Blood transfusion was performed after the opera 
tion and 500 cc of whole blood given 

On Tebruarj 19th bleeding occurred and another transfusion 
was given On Fcbruarj 21st more bleeding occurred and m 
addition a miscarriage of three and a half months pregnane} 
took place The miscarriage was completed without anv inter 
ference and another transfusion was given at this time On 
Februar) 21st the patient showed evidence of a suppression of 
urine her output being onlv 3 ounces in the twent) four hours 
Dill} subpectoral and intravenous saline with glucose were 
given and on the 24th the unnarj output and also the bile 
drainage from the wound material]} increased On Februarv 
2oth more bleeding from the wound occurred and a transfusion 
given At this time it was noted that the right chest was dull 
and without breath sounds Two davs later on Februarv 2ith 
an x ra> showed pleural effusion in the right side 

On "March 4th because of persistent oozing from the wound 
another blood transfusion was given and two davs later the chest 
was tapped and much bloodv fluid withdrawn i n tbe w<?ek 
following two more chest taps were done at which from aOO to 
800 cc of bile-stained fluid were removed from the chest at each 
time Bv this tune the patient s jaundice was definite!} im 
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more dangerous as to the immediate postoperati\ e result 
finally this case illustrates the terrible penalty that patients 
must pay for the injuries produced on their common duct by 
accidents at the time of cholecjstectom} 
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abscess in the Iner containing broken down li\er tissue and old 
blood clots was found Cultures from this abscess showed no 
growth Microscopical examination of the tissue showed 
necrotic Iner tissue and blood clots Following the incision of 
this abscess another transfusion was gn en 

The patient s recover} after this last operation was rapid and 
uninterrupted and on Maj 16th, over three months after her 
admission to the hospital she was discharged Her wounds 
were all healed She had no jaundice, no fever and sa\ e for 
her marked weakness and her emaciation she was in excellent 
condition Since this patient has returned to her home she has 
remained well with the exception of one attack of fe\ er and chills 
which soon cleared and with which she had no jaundice (Last 
report Januarj 10 1932) 

Sev cral interesting points are presented by this case To us 
I believe it demonstrated the fact that when one has a non 
malignant type of obstructive jaundice repeated blood trans 
fusions should be given even though the bleeding seems to be 
hopclesslj persistent Second one wonders whether the large 
collection of blood and serum in the pouch of Douglas three 
da>s after a tap of the subphremc region was not a direct result 
of the tapping In future I should hesitate to use as large a 
needle and to make as man} taps in a patient whom we knew 
had inadequate clotting ability in her blood Third it is inter 
esting to note that this patient is still domg well after more 
than eleven months with an end to end anastomosis of her 
common duct Me have made an end to end anastomosis of 
injured common ducts three tunes and this is the onl> patient 
that has gone more than two months without a return of the 
jaundice and evidence of a stricture at the point of the anasto 
mosis One cannot but fear that this patient will develop trouble 
at the point of anastomosis m time and } et it is doubtful what 
other procedure could have been carried out on her at the tune 
of her operation with equally satisfactory results Certainly 
the only other procedure that we might have used was a direct 
transplantation of her common hepatic duct into her duodenum 
This I believe would be safer in the long run although perhaps 
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more dangerous as to the immediate postoperative result 
Finally this case illustrates the terrible penalty that patients 
must pay for the injuries produced on their common duct by 
accidents at the time of cholecystectomj 




THE SEDIMENTATION RATE IN OBSTRUCTIVE 
JAUNDICE 

Howard JI Curre and J Ross \fvl 


It is a common experience of all surgeons dealing with ob 
structive jaundice that the tendency to bleed after operation is 
not only one of the most distressing and serious complications 
but also one which can be least anticipated or foretold by any 
means at present available \arious laboratory and clinical 
tests ha\e been used for the purpose of detecting the tendency 
to bleed in obstructive jaundice These have neither been 
reliable nor satisfactory Thus it is common experience that 
estimations of the coagulation time of the blood and of the 
bleeding time in obstructive jaundice are not satisfactory mdi 
cat ons of the tendency to hemorrhage after operation Recently 
Bancroft kugelmass and Stanley Brown proposed the use of 
the clotting index as a further possible aid in tbe detection of the 
tendency to bleed in jaundice Lewisohn has applied this study 
clinically to a group of patients and felt that it was of some value 
The objections to this method however are first that although 
promising it is not proved and second it is at best a most 
intricate and difficult determination to carry out 

In 1930 Dr Robert R Linton suggested the sedimentation 
rate of the blood as an index of the tendency to bleed in ob 
structive jaundice Normally the sedimentation rate of the 
blood is slow Linton found that in those patients who bled 
after operation the rate of sedimentation of the red cells was 
definitely increased or rapid and that in those patients who 
failed to bleed after operation this rate was slow He there 
fore concluded from his study that if before operation in 
obstructs e jaundice the sedimentation rate was rapid that bleed 
vw%wwwVi^<ibwb\^c^cwxww4v4 on tbu other ban & tbe sedimen 
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SLOW RAPID 


the sedimentation rate is rapid The cells are seen to har e settled 4" « 
thirty minutes 

tation rate was slow bleeding would not occur Since this test 
was so simple of performance and could be so readilj applied „ 
the course of the treatment of jaundiced patients and since the 
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tne sedimentat on rale thirteen days alter operation at wVi ch time bleed ng 
occurred and »as again controlled by transfusion In th s case also the sedi 
n entation rate »as rapid due to fever three weeks after operation when jaun 
d ce bad cleared and a subpbceaic abscess bad developed The second chart 
Case iVo 18 283 shows the course of the sed mentation rate in a patient in 
whom no bleeding occurred and no transfusions were necessary Note the 
postoperative rise in the rate and the rapid fall to a level constantly low 

need for an index of the hemorrhagic tendency to bleed is so 
obiious, we have used this test in such cases in an attempt to 
blither our knowledge of the value of this procedure m oh 
structue jaundice 
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th rty minutes 

tation rate was slow bleeding would not occur Since this test 
was so simple of performance and could be so readilj applied in 
the course of the treatment of jaundiced patients and since the 
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It is of course, true that there are various factors which will 
influence the rapidity of the settling of red cells Thus fever, 
anemia exercise severe infections pregnancy, the cachexia of 
malignancy — all may effect the rapidity of the settling of the red 
cells The presence of any one of these conditions in a case must 
be considered in the interpretation of the results 

For the purposes of simplicity and because it seemed to 
adequately meet the requirements, Linton arbitrarily selected 
the amount of settling of the red cells at the end of thirty minutes 
as the index which he would use for the patient with obstructive 
jaundice He found from this study that if the red cells had 
settled 30 mm or more in thirty minutes that the rate should 
be considered as definitely rapid If on the other hand the 
red cells had settled less than 30 mm in thirty minutes the 
sedimentation rate was slow Our experience leads us to feci 
that if the sedimentation rate is of value in the prognosis of 
hemorrhage in obstructive jaundice certainly a higher figure 
than 30 mm must be taken as the arbitrary point for rapid 
settling If we take 40 mm as the figure then we find that in 
general Lintons observations are correct and the sedimenta 
tion rate is a fairly accurate estimate of the probability of hem 
orrhage when it is rapid and of no hemorrhage when it is slow 
Many of our patients had a sedimentation rate as high as 40 
and occasionally a little higher in thirty minutes who at no time 
showed any tendency to bleed Only rarely did we see the rate 
run abo\c 40 and persist there without the occurrence of hem 
orrhage 

In the majority of the 20 cases that we are reporting here the 
sedimentation rate was done every day during the period of 
preparation for operation and for seven to nine day s after opera 
tion \\ ith this constant repetition of the rate in each patient 
occasional sudden elevations of the rate may occur but we do 
not feel that these elexations are necessarily significant unless 
they persist from day to day in their position For example 
in a recent case the rate rose after common duct drainage to a 
moderate height and on one day went to 50 mm , which was of 
course a rapid rate and which should indicate the probability of 
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Since first starting the use of the sedimentation rate we have 
had 2S patients with obstructive jaundice IntheearK members 
of this group an insufficient number of estimations were made 
to warrant definite conclusions More recently however since 
the test has become more routine we ha\ e Lad 20 cases in whom 
we feel that sufficient data is available to warrant consideration 
It is our purpose in this report to summarize our findings in 
these 20 patients with obstructive jaundice and to draw such 
conclusions as we mav of the \alue of the sedimentation rate as 
an index of the hemorrhagic tendency in obstructive jaundice 
Linton in his original work, used the technic for the sedi 
mentation rate recommended bj Plass and Rourhe This 
technic has been followed in the laboratories of the New England 
Deaconess Hospital and the New England Baptist Hospital 
with but sbght modifications as suggested b> Miss Hazel Hunt 
of the Deaconess Hospital laboratorv The sedimentation tubes 
are especialh prepared graduated glass tubes which hold from 
1 11 to 1 la cc of blood The graduations on the tube starts 
from zero at the top to 100 at the bottom in millimeters Four 
cc of venous blood are collected from the patient s vein and 
mived at once in a container with 20 mg of potassium oxvlate 
The blood should be taken to the laboratorv at once for the 
performance of the sedimentation rate since an error maj enter 
if it is left in the ice-box over night before the rate i s estimated 
In the laboratorv the blood 1* transferred from the container to 
the sedimentation tube with a long capiUarv pipet as suggested 
bv Miss Hunt The pipet reaches the bottom of the tube and 


tl velv slow rate For example in a healthv voung af j u i t ehe , 
mil have settled but a to 10 nun in thirt) minutes and perhaps 
onh IS or 20 mm in an hour In anv case the red c e IL will not 
have settled more than JO mm in an hour in a normal md,v idual 
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It is of course, true that there are various factors which will 
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be considered in the interpretation of the results 

For the purposes of simplicity and because it seemed to 
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jaundice He found from this stud} that if the red celts had 
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he considered as definitely rapid If on the other hand, the 
red cells had settled less than 30 mm in thirty minutes the 
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that if the sedimentation rate is of value in the prognosis of 
hemorrhage in obstructive jaundice certainly a higher figure 
than 30 mm must be taken as the arbitrar} point for rapid 
settling If we take 40 mm as the figure then we find that in 
general Linton’s observations are correct and the sedimenta 
tion rate is a fairly accurate estimate of the probability of hem 
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Many o! our patients had a sedimentation rate as high as 40 
and occasionally a little higher in thirty minutes who at no time 
showed any tendency to bleed Only rarely did we see the rate 
run above 40 and persist there without the occurrence of hem 
orrhage 

In the majority of the 20 cases that w e arc reporting here the 
sedimentation rate was done every day during the period of 
preparation for operation and for seven to nine days after opera 
tion With this constant repetition of the rate m each patient 
occasional sudden elevations of the rate may occur but we do 
not feel that these elevations are necessarily significant unless 
they persist from day to day m their position For example 
in a recent case the rate rose after common duct drainage to a 
modems awd ow wwe dw> S& irm , -Which was of 

course a rapid rate and which should indicate the probability of 
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hemorrhage On the following day, however the rate had 
dropped again to 32 and never again was rapid ho hemor 
rhage occurred This one day with a rapid rate does not, in 
our opinion necessarily throw out the entire value of the test 
since deductions should be made not from a single day s rapid 
rate but from the general tendency of the rate after operation 
The following chart summarizes briefly the results m the 
20 cases of obstructive jaundice in whom the sedimentation rate 
has been used 

Cases w th rap d rales With bleed ng So bleed ng 

8 6 2 

Cases with slow rates W th bleeding So bleed ng 

12 1 II 

It will be seen from this summary that the sedimentation 
rate is not an absolutely infallible index of the tendency to 
bleed in obstructive jaundice In 8 patients the rate was rapid 
and bleeding was anticipated yet it only occurred in 6 of these 
patients In 2 cases with persistently rapid rates no bleeding 
occurred In 12 patients the sedimentation rate was slow and in 
none of these was bleeding predicted yet in one hemorrhage 
did occur 

The question at once arises as to what value if any the sedi 
mentation rate offers in the estimation of the probability of 
hemorrhage after operation m obstructive jaundice \\ e feel 
that our results in these 20 cases show clearly two things first 
that the sedimentation rate is not an infallible test for predicting 
postoperative hemorrhage Second that the sedimentation rate 
has been of definite clinical value to us in suggesting the prob 
ability of hemorrhage Almost no test is infallible as to the 
clinical results to be expected particularly when it JS applied 
to a sufficiently large group of patients Exceptions almost 
invariably occur and this test is no variation from the rule 
Exceptions have occurred but they have not been serious factors 
in the management of the patient In general the test has been 
a far more adequate index of the hemorrhagic tendency m ob 
structixe jaundice than any other procedure with which w e are 
familiar 
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Jaundice is a much respected and properly feared complica 
tton in cases which come to surgery Not only does it predis 
pose to postoperative hemorrhage but the liver damage incident 
to prolonged obstructive jaundice often results in a stormy 
convalescence and not rarely in a fatal termination The cases 
presented here are illustrative of some of these complications 
and also show some of the diagnostic preoperative and post 
operative measures employed to foretell and combat them 

In any case with jaundice it is highly important not only 
to determine the cause of the jaundice but also to learn if 
possible how much liver damage has occurred and to evaluate 
the operative risk and the possibility of postoperative com 
plications The diagnostic tests which have been found of 
importance include the quantitative van den Bergh the icterus 
index duodenal drainage of the biliary tract test for uro 
bihnogen the galactose tolerance test and of course roentgen 
ray studies 

It is now rather generally conceded that the qualitative van 
den Bergh is of but little diagnostic significance However 
the quantitative van den Bergh expressed in milligrams of 
bilirubin per 100 cc of blood serum gi\es a definite indication 
of the degree of bilirubin retention and consequently of the 
degree of jaundice The icterus index 1 runs approximately 
parallel to the van den Bergh and gives similar results 

Duodenal drainage after the method of Lyon has proved 
itself to be a very valuable diagnostic aid and it is particularly 
of value in cases of jaundice where the common duct is not com 
pletely obstructed In these cases it gives an indication of the 
type of bile which the liver is capable of excreting or the ability 
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of the gallbladder to function of the presence of gross infection 
in the bile and in man} cases it is possible to determine the 
presence or absence of a stone in the common duct by micro 
scopical examination of the bile A number of observers have 
called attention to the fact that cholestenn crystals and calcium 
bilirubin pigment in the bile obtained b} duodenal drainage 
were often found in cases of cholelithiasis Piersol Bockus and 
Shaj 1 have emphasized this and state that such a finding is 
pathognomonic of stones in practical]} all cases 

The test for urobilinogen as introduced b} Wallace and 
Diamond* has been a particular!} valuable one both from a 
diagnostic standpoint and as a functional test of the liver In a 
case with jaundice if urobilinogen is absent in the urine one 
can be certain that the obstruction to the common duct is 
complete and that no bile is getting into the intestinal tract 
On the other hand if the stools are normally colored and if 
urobilinogen is present in the urine a quantitative determma 
tion of the amount of urobilinogen gives a fairly accurate index 
of liver function Normally urobilinogen is present m the urine 
detectable in a dilution of urine of one part to twenty or less 
If it is present in a dilution greater than one to twenty it is 
taken as abnormal 

The galactose tolerance test was introduced as a test of 
liver function Results with the test used in this way have been 
disappointing but Sha} Schloss and Rodis have reintroduced 
the test as one capable of differentiating obstructive from toxic 
jaundice Forty Gm of pure galactose are given on a fasting 


excreted is calculated m grams If this amount exceeds I Gm ^ 
the test is taken to indicate a toxic jaundice If Jt ls less than 
3 Gm it is held that the jaundice is obstructive m nature 
Used in this w ay it appears to have definite value 1 h e number 
of cases in which we have been able to use it has so far been 
too few to come to any definite conclusion although results 
seem favorable 
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It is needless to mention that in all cases of jaundice sus 
pected of having surgical aspect the routine blood and urine 
studies kidney function test and roentgen studies of the gastro 
intestinal tract are essential factors in accurate diagnosis 

It is very desirable as has been mentioned to estimate the 
function of the liver as well as to arrive at a correct diagnosis 
Unfortunately there is no single test which will give us an> 
accurate picture of the function of the liver as a whole chiefly 
because the liver has many functions and it is apparent that 
one particular function may be greatl) depressed and its other 
functions carry on approximate!) normall) Also it is true 
that any function test which we possess may give us only 
slightly abnormal findings when it is very obvious that clinically 
the patient is in a critical state and even almost at the point of 
death Nevertheless there are certain tests which we may do 
and which will give us some indication of the seriousness of the 
disease which we have to fight A host of tests have been tried 
and discarded those which have survived aside from those 
mentioned under the diagnostic studies are very few A high 
urobilinogen in the presence of jaundice is a fairly accurate 
index of the degree of hepatic damage The bleeding time and 
the coagulation time offer but little help as they may be nor 
mal in spite of prolonged jaundice and in particular they offer 
no indication of impending hemorrhage 

Clute and \ eal* have described the value of the blood sedi 
mentation rate in cases of jaundice It seems to be the most 
accurate and most reliable test we have in foretelling an impend 
ing hemorrhage If in the presence of jaundice the blood cells 
sediment 40 mm or more in thirty minutes the author feels 
that postoperative hemorrhage is apt to occur If the sedimenta 
tion is less than 40 mm hemorrhage is unlikely 

Of the various d>e retention tests the general opinion is 
that the bromsulphalein test as introduced b> Rosenthal and 
\\ hite 1 is the least toxic and the most sensitive Even this 
test however offers but little additional information to that 
which may be gained from the tests ahead) suggested and it 
has the d sadvantage of a certain element of toxicit) undesir 
able in jaundiced cases 
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of the gallbladder to function of the presence of gross infection 
m the bile and in man) cases it is possible to determine the 
presence or absence of a stone m the common duct by micro- 
scopical examination of the bile A number of observers have 
called attention to the fact that cholestenn crjstals and calcium 
bilirubin pigment in the bile obtained b> duodenal drainage 
were of ten found in cases of cholelithiasis Piersol Bock us and 
Sha3 * have emphasized this and state that such a finding is 
pathognomonic of stones in practical!) all cases 

The test for urobilinogen as introduced b\ Wallace and 
Diamond* has been a particular!) valuable one both from a 
diagnostic standpoint and as a functional test of the liver In a 
case with jaundice if urobilinogen is absent m the urme one 
can be certain that the obstruction to the common duct is 
complete and that no bile is getting into the intestinal tract 
On the other hand if the stools are normallv colored and if 
urobibnogcn is present m the urine a quantitative determina 
tion of the amount of urobilinogen gives a fairly accurate index 
of bver function Normal!) urobilinogen is present in the urine 
detectable in a dilution of urine of one part to twenty or less 
If it is present in a dilution greater than one to twenty it is 
taken as abnormal 

The galactose tolerance test was introduced as a test of 


excreted is calculated in grams If this amount exceeds 3 c^m^ 
the test is taken to indicate a toxic jaundice If Jt i s less than 
3 Gm it is held that the jaundice is obstructive m nature 
Used in this wav it appears to have definite value The number 
of cases in which we have been able to use it has so far been 
too few to come to anv definite conclusion although results 
seem favorable 
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the right lower lobe and had fluid in the abdomen In two weeks 
she had unpro\ed but still had a temperature of 100 F She 
was draining bile from the common duct but the catheter in the 
gallbladder had been remo\ ed The bile which she was draining 
was introduced into the stomach through a nasal tube She was 
still jaund ced In three w eehs she was much improved although 
jaundice was still present One month alter operation she was 
definitelj worse in spite of the lessening of jaundice being de 
lirious most of the tune She was transfused a fourth time and 
showed noticeable improvement The temperature fell to nor 
mal The bilirubin reached the le\el of 2 5 mg her mind was 
dear and her temperature about 99 F About ten days later she 
became depressed and apathetic The temperature rose she 
grew steadily weaker and died fifty five dajs after operation 
During this period she had frequent and usually daily intra 
venous injections of saline with glucose 

During the postoperative period the urine showed no uro 
bil nogen until bile was introduced into the intestinal tract 
through the nasal tube when the urobilinogen rose to 1 200 
and stajed around this figure or higher until death After one 
month the introduction of bile was discontinued but the uro 
bihnogen remained high indicating that the common duct was 
open and that bile was draining into the intestine Bile in the 
urine gradually disappeared A lipiodol injection of the com 
mow duct through the T tube three weeks aftei operation 
showed a widely dilated common duct but the ampulla of Vater 
seemed to be patent at this time She had no remarkable change 
m the blood picture the blood bilirubin was high 16 3 mg 
on the da> of operation and reached its minimum 1 2 mg one 
week before she died The red cell sedimentation rate varied 
between 22 and 46 mm in thirty minutes Neither the bleeding 
nor the coagulation time were abnormal 

Vt autops> an acute perforating ulcer in the duodenum near 
the ampulla of \ ater was found The common duct was dilated 
but the ampulla was patent The duct contained cloudy bile 
with scattered particles of dark gntty material The bver was 
enlarged The small ducts w ere filled with inspissated bile The 
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The cases presented here have been studied using some or 
all of these tests mentioned with the exception of the bromsul 
philein test 

Case I— Mrs M R age fort) seven \ ears admitted with 
an acute complaint of pain in the right upper quadrant She 
gave a historv of a sudden attach of pain followed b) jaundice 
and acholic stools of one weeks duration She had had no 
previous attacks She had gained 19 pounds in the last jear 
Familv and past medical historj were irrelevant 

Fh\ sical examination showed a middle aged woman weigh 
lag 179 pounds with a definite icterus The pulse was 92 the 
blood pressure 1 3a//0 The abdomen was soft there was no 
tenderness rigidit) or palpable mass The temperature ranged 
between 101 and 103 F 

The urine was dark strong]) positive for bile and contained 
a trace of albumin from 0 2 to 0 7 per cent of sugar and con 
tamed no urobilinogen The blood count was 5 100 000 red 
cells 16 2a0 Ieuhoc>tes 83 per cent of which were polymor 
phonudear and the hemoglobin was 7a per cent The bleeding 
time was two minutes and fifteen seconds the coagulation time 
two minutes and thirt) seconds The red cells sedimented 
11 mm in thirtv minutes The blood bilirubin was 9 4 mg per 
100 cc the non protein nitrogen 31 Wasscrmajin negative The 
galactose tolerance test showed an elimination of 1 2 Gm of 
galactose in fi\e hours A duodenal drainage failed to dram 
an) bile 

The diagnosis of choledocholithiasis was contained at opera 
tion A T tube was placed in the common duct and a catheter 
in the gallbladder The patient had a preoperative and a post 

operate e transfusion 

Her postoperative course was unsatisfactorv from the start 
the T tube drained from 8 to 10 ounces of bit daiK but the 
catheter ra the gallbladder did not drain Her temperature 
sta>ed around 100 F She was greatlj troubled with distention 
and with inabilit} to void One week after operation she had a 
third transfusion At this time she had signs of consolidation at 
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the right low er lohe and had fluid in the abdomen In two weeks 
she had unproved but still had a temperature of 100 T She 
was draining bile from the common duct but the catheter in the 
gallbladder had been removed The bile which she was drainmg 
was introduced into the stomach through a nasal tube She was 
still jaundiced In three weeks she was much improved although 
jaundice was still present One month after operation she was 
definitely worse in spite of the lessening of jaundice being de 
linous most of the time She was transfused a fourth time and 
showed noticeable improvement The temperature fell to nor 
mal The bilirubin reached the level of 2 5 mg her mind was 
clear and her temperature about 99 F About ten days later she 
became depressed and apathetic The temperature rose she 
grew steadily weaker and died fifty five days after operation 
During this period she had frequent and usually daily intra 
venous njections of saline with glucose 

During the postoperative period the urine showed no uro 
bilinogen until bile was introduced into the intestinal tract 
through the nasal tube when the urobilinogen rose to 1 200 
and stayed around this figure or higher until death After one 
month the introduction of bile was discontinued but the uro 
bilinogen remained high indicating that the common duct was 
open and that bile was draining into the intestine Bile in the 
urine gradually disappeared A kpiodol injection of the com 
mon duct through the T tube three weeks after operation 
showed a widely dilated common duct but the ampulla of \ater 
seemed to be patent at this time She had no remarkable change 
m the blood picture the blood bilirubin was high 16 3 mg 
on the day of operation and reached its minimum 1 2 mg one 
week before she died The red cell sedimentation rate varied 
between 22 and 46 mm in thirty minutes Neither the bleeding 
nor the coagulation time were abnormal 

At autopsy an acute perforating ulcer in the duodenum near 
the ampulla of \ ater was found The common duct was dilated 
but the ampulla was patent The duct contained cloudy bfle 
with scattered particles of dark gritty material The liver was 
enlarged The small ducts w ere filled with inspissated bile The 
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larger ducts were filled with greenish y ellow purulent material 
and scattered gritty masses of pigment Final diagnosis Chole- 
dochohthiasis, cholangitis hepatitis acute ulcer of the duo- 
denum and subacute tubular nephritis 

Case II — Mrs H P, age forty five } ears The chief com 
plaint was jaundice of sit weeks’ duration Prior to three 
months before admission, she had been w ell She first developed 
a persistent nausea, and six weeks before admission, noticed a 
gradualh deepening painless jaundice For one month she 
had had intense itching Since the onset of the jaundice the 
stools had been day colored the unne dark She had lost 15 
pounds in weight 

She had had scarlet fever at sue, typhoid fever at nine, 
numerous attacks of tonsillitis She had had 2 children, both 
living Fifteen years ago she had a fibroid removed from the 
uterus, ten years ago the tonsils were removed and four years 
ago she had an operation for parotid tumor 

Physical examination showed an intense jaundice but nothing 
else remarkable Abdominal examination rev ealed a tender spot 
in the right upper quadrant There were no masses, the gall 
bladder was not palpable the liver was not enlarged 

Laboratory studies showed bile in the urine absence of 
urobilinogen in the unne acholic stools The blood count was 
3,580 000 red cells, 6750 white cells hemoglobin 70 per cent and 
the differential was normal The bleeding time was three min 
utes, the coagulation tune two and one-quarter minutes The 
red cell sedimentation rate was 2S mm m thirty minutes the 
bilirubin was 7 4 mg , the nonprotein nitrogen 24 \\ assennann 
negative A galactose tolerance test showed 1 4 (, m of ga| ac , ose 
eliminated in five hours 

The preoperative diagnosis was complete obstruction of the 
common duct, probably due to carcinoma of the head of the 
pancreas, but the possibility of common duct stone was men 
(toned 

Operation revealed a contracted gallbladder tilled with stones 
The common duct was contracted, but it was explored and found 
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to contain no bile There were no stones There was no ob 
struction at the ampulla of A ater The pancreas was of normal 
consistency The gallbladder was removed and a T tube placed 
in the common duct The operative diagnosis was chronic cho 
lecystitis cholelithiasis and cholangitis 

She was transfused before and after operation She had one 
or two intravenous infusions of glucose and saline daily The 
sedimentation rate was 30 mm in thirty minutes on the day of 
operation It was taken daily thereafter and rose steadily 
Twelve days after operation it had reached 5o mm m thirty 
minutes and she began to bleed from the nose mouth and 
uterus In spite of repeated transfusions she continued to 
blec 1 and died on the twentieth day after operation On the 
day she died her sed mentation rate was 66 mm in thirt> min 
utes The stools were clay colored until she started to bleed 
and then they became black The urobilinogen was reported 
as one to fifty on one occasion and one to one hundred on an 
other These determ nations were both probably erroneous 
due to the intense bile stain in the urine All other determina 
tions showed an absence of urobilinogen The galactose toler 
ance test eight days after operation was 1 04 Gm The bill 
rubin was 9 4 on the fifth day postoperative and 10 on the 
twelfth day 

At autopsy the abdomen contained a large amount of free 
fluid with a pinkish tinge 

All the organs in the abdomen including the pancreas were 
normal with exception of the liver The liver was sw ollen and 
on section a large amount of cloudy bile under marked pressure 
came from all the ducts The common duct contained no bile 
At the junction of the right and left hepatic ducts a definite 
obstruction was encountered When this was opened a large 
amount of thick clouded bile gushed out under pressure At 
the point of the obstruction there was nothing except a stnc 
turc There was no evidence of ulceration or of malignancy 
Microscopical examination showed a very early small colloid 
ca.tcw.oma itiswg m the mucous gkmds of the common hepatic 
duct 
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Casein — J F ageforti four} ears Admitted with a chief 
complaint of jaundice iie stated that for eighteen \ ears he had 
had digestive troubles diagnosed in 1926 after a gastro-intestinal 
xra} stud} as a nervous indigestion In 19?8 he began to 
have more definite complaint consisting of epigastric pain from 
two to three hours after meals relieved bv food or alkalis 
Repeated * rajs showed a duodenal ulcer which was relieved 
bj Sipp\ diet In 19*9 he began to have attacks of jaundice 
coming ever} three to four months At the onset he would have 
chiih sensation fever and general malaise lasting four davs to 
a week 

Between attacks the jaundice diminished but never com 
pletclv subsided His most recent attack was one week before 
admission He had lost 45 pounds in three } ears 

The past medical historj mentioned pneumonia 

The pbvsical examination revealed a rather emaciated 
markedl} jaundiced man who presented an enlarged liver but 
nothing else except hemorrhoids The urine was dark and 
showed a stronglv positive test for bile a trace of albumin 
Urobilinogen was present in a dilution of 1 100 The non 

protein nitrogen was 30 Wassermann negative bilirubin 0 4 
diphasic The blood count was normal gastric aciditv one hour 
after a test meal was 47 free acid and 56 total There was no 
occult blood -V duodenal drainage showed a free flow of bile 
into the duodenum There was a dark B fraction and micro 
scopical examination showed a few bile stained pus cells but 
nothing striking There were no cholesterm crvstals and no 
calcium bilirubin pigment x Ra> examination of the stomach 
revealed a normal stomach but the duodenal bulb was con 
stneted at the peak the second portion of the duodenum being 
dilated u. i, j i 


giv 


At operation the Inn »as found to be enlaced the gall 
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bladder slightly distended but easily emptied The common 
duct was dilated to three times its normal size The pancreas 
was moderately firm In the duodenum an area could be felt 
just about the location of the ampulla of \ ater which was very 
suspicious of an old duodenal ulcer There were no stones 
either in the common duct or the gallbladder A cholecysto 
jejunostomy was performed 

Patient made an uneventful recovery and was discharged 
on the seventeenth day after operation The jaundice had 
cleared It has been four months since operation during which 
time he has felt quite well 

Comment —The first case illustrates the largely unexplained 
and generally poor postoperative reaction which is sometimes 
encountered The general feeling is that the obstructive jaun 
dice produced by common duct stone should clear promptly on 
relief of the obstruction Those cases which fail to respond are 
always trying and usually obscure as to the reason Presumably 
the liver has been so badly damaged by the back pressure of the 
bile with the added burden of infection which is present to a 
greater or less degree that it is unable to reassume its normal 
function The reaction may be similar to that of kidney failure 
following sudden relief of prostatic obstruction In this case 
autopsy revealed a widespread involvement of the larger ducts 
which were filled with purulent material The smaller liver ducts 
and the liver tissue itself however were relatively free of in 
volvement which probably explained the normal galactose 
tolerance test taken after operation at the time when the patient 
was obviously critically ill It is in this type of case particularly 
that the lack of an adequate test for liver function is very dis 
turbing The high urobilinogen in the urine after the admims 
tration of bile by the stomach tube gives some indication of 
the seventy of the liver damage 

The second case presented a typical history of carcinoma of 
the head of the pancreas On physical examination however the 
gallbladder was not palpable and Courv oisier s law states that 
it the gallbladder is distended the diagnosis is probably cancer 
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of the head of the pancreas while if it is not palpable the diag 
nOMS is probabl) common duct stone There was nothing in the 
history suggestive of biliarj colic but silent stones are not rare 
The result of the galactose tolerance test being Jess than 3 Gm 
pointed to obstructive jaundice and when no definite point of 
obstruction was found at operation the diagnosis seemed to be 


from the fact that colloid carcinoma of the duct is unusual and 
because of its extreme smallness The pathologist stated that 
this was one of the earliest carcinomas that he had ever found 
An interesting feature of this case is the stead) nse of the sedi 
mentation rate As has been pointed out in another paper in 
this issue the sedimentation rate gives warning of impending 
hemorrhage in jaundice cases and in roan) such cases this can 
be prevented b) whole blood transfusions Here the hemor 
rhage began at oS mm a high figure but could not be checked 
The complete absence of urobilinogen in the unne indicated a 
persisting complete obstruction 

The third case illustrates a rare type of jaundice that asso- 
ciated with duodenal ulcer There has been no similar case in 
an) of the duodenal ulcers treated at the Lahc) Clinic in the 
last ei^ht ) ears In the literature there are but few cases reported 
In an article on jaundice in duodenal ulcer Bickel 9 reviewed the 
literature extensively and reported about 50 eases Most of 
these were found at autops> and in some there were gallstones 
He reports 2 cases one of which he feels was probably catarrhal 
jaundice Haines 9 reported a case in 1926 Tiprez and Dumont 10 
reported one m 1930 It would seem that duodenal ulcer should 
cause obstruction at the ampulla of \ ater much more often than 
it does In this case while the duodenum was not opened it 
was reported b) the surgeons that the ulcer seemed b> palpa 
non to be direct!) ov er the ampulla of \ ater Certain it is that 
the point of obstruction was directi) at the ampulla and the 
induration of the ulcer would offer an adequate explanation for 
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this type of obstruction An interesting phase of this case was 
the help offered by duodenal drainage This procedure enabled 
us to say that the obstruction was not complete that the gall 
bladder was capable of functioning, and that there was small 
likelihood of the presence of stones either m the gallbladder or 
common duct 

Summary — Some of the more useful practical diagnostic 
tests which may be valuable in cases of jaundice have been 
mentioned 

Three cases are presented one of liver failure, following 
operation for common duct stone, one of complete obstruction 
of right and left hepatic duct at their junction by small colloid 
carcinoma and one of partial common duct obstruction, due pre 
sumablj to a duodenal ulcer at the ampulla of Vater The use 
fulness of these tests as applied to the individual cases before 
and after operation, is indicated 
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SILENT RUPTURE OF GALLBLADDER PRODUCING 
HUGE SUBDIAPHRAGMATIC ABSCESS 

RtCHARD H OVERHOLT 


The space between the diaphragm and li\er presents not 
only an unfortunate but inaccessible site for the accumulation 
of purulent material The senousness of such a location for an 
abscess is increased by its close proximity to pulmonary tissue 
and mechanical disturbances resulting from disturbed respira 
torj action and mechanical displacement of the liver Recently 
a case has come under our care which has been unusual both 
from the standpoint of the point of origin and from the paucity 
of symptoms produced 

Illustrative Case —Mr H L age fort> four years This 
patient came to the clinic August 19 1931 complaining of a 
swelling in the upper abdomen This swelling had been present 
for three months its appearance being accompanied by no 
symptoms whatever and its enlargement gradual Three days 
before the patient presented himself at the clinic he had struck 
himself over the mass and it had been slightly painful since that 
time There were no respiratory gastro-intestinal or urinary 
symptoms There were also no toxic symptoms or constitu 
tional defects Examination showed a middle aged slightly 
obese white male in apparent excellent health Examination 
of the head and neck was negative except for a few palpable 
lymph nodes in the left posterior cervical region Examination 
of the heart was negative The blood pressure was 130/90 
Auscultation of the lungs was negative The nght diaphragm 
was displaced upward Upon examining the abdomen a large 
bulging mass involving the entire right upper quadrant and right 
lower anterior thoracic wall was found The mass was tatbw 
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a very slight increase in density and there was some fibrosis at 
each hilum There was no evidence of fluid Anterior portions 
of the lower right ribs showed nothing abnormal (Fig 197) 
Because of the onset without symptoms the gradual enlarge 
ment the clear lung field and the firm nontender mass together 
with the positive \\ assermann a tentative diagnosis of a gumma 
of the liver was made The patient was placed on ambulatory 
antisjphilitic treatment Three weeks later an area over the 
most prominent portion of the mass was found to be fluctuant 
This area was located just at the costal border in the midright 
upper quadrant area Incision into the fluctuant area was recom 
mended and the patient entered the New England Baptist 
Hospital on September 10 1931 Under ethylene anesthesia 
Dr H M Clute made a 3 inch incision just below the right costal 
margin in the midclavicular line The incision was carried 
directly through all of the layers of the anterior abdominal wall 
and a huge abscess cavity entered Between 4000 and 5000 cc 
of a grayish yellow purulent material escaped and was aspirated 
B> digital examination the presence of a large abscess cavitj 
between the liver and the diaphragm was demonstrated The 
liver was displaced downward so that its superior surface was 
well below the level of the umbilicus A large rubber tube was 
placed in the cavity and the wound closed about this dram A 
culture of the aspirated material produced no bacteriological 
growth Microscopical examination showed all of the elements 
characteristic of pus otherwise nothing else w as determined from 
this laboratory examination 

Convalescence was uninterrupted Profuse drainage through 
the tube occurred and on the third postoperative day periodic 
irrigations with Dakin s solution were carried out A roentgen 
examination one w eek after operation showed the large abscess 
cant} a medial and downward displacement of the h\er and 
the drainage tube well up in the subdiaphragmatic area (Fig 
198) Ten da>s after operation fragments of what appeared to 
be gallstones were washed out of the wound during the process 
of irrigation Set eral of the stones were submitted to Dr Shields 
Warren for analtsis and he tenfied the suspicion of gallstones 
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firm and fixed It was difficult to distinguish whether or not it 
involved the thoracic and abdominal walls or whether it was a 
large fixed mass beneath the bodv wall pushing it outward 
There w ere no areas of tenderness Our first impression w as that 
it was a large lipoma of the anterior thoracic and abdominal wall 
The inferior border of the mass extended from a little to the left 
of the midepigastrium down below the umbilicus and about 
half waj down in the right lower quadrant of the abdomen 
Examination of the unne w as negativ e A complete blood count 
rex ealed no abnormality other than an increase in the white 



blood cells there being 13 700 per cubic millimeter The blood 
\\ assermann w as positiv e The nonprotem nitrogen w as 20 mg 
per 100 cc and the blood bilirubin was 0 2 unit An x raj of 
the chest showed the trachea in its normal position The left 
leaf of the diaphragm was smooth with a clear costophremc 
angle The right leaf of the diaphragm was smooth also but 
elevated so that the shadow of the dome crossed the upper 
margin of the fifth nb shadow in the middavicular hne At the 
same location the left diaphragm crossed the seventh left nb 
Above the elevated nght leaf of the diaphragm the lung showed 
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a very slight increase in density and there was some fibrosis at 
eachhilum There was no evidence of fluid Anterior portions 
of the lower right ribs showed nothing abnormal (Fig 197) 
Because of the onset without symptoms the gradual enlarge 
ment the clear lung field and the firm nontender mass together 
with the positive Wassermann a tentative diagnosis of a gumma 
of the liver was made The patient was placed on ambulatory 
antisyphilitic treatment Three weeks later an area over the 
most prominent portion of the mass was found to be fluctuant 
This area was located just at the costal border in the midright 
upper quadrant area Incision into the fluctuant area was recom 
mended and the patient entered the New England Baptist 
Hospital on September 10 1931 Under ethylene anesthesia 
Dr H M Clute made a 3 inch incision just below the right costal 
margin in the middavicular line The incision was carried 
directly through all of the layers of the anterior abdominal wall 
and a huge abscess cavity entered Between 4000 and 5000 cc 
of a gra> ish yellow purulent material escaped and was aspirated 
By digital examination the presence of a large abscess cavity 
between the liver and the diaphragm was demonstrated The 
liver was displaced downward so that its superior surface was 
well below the level of the umbilicus A large rubber tube was 
placed in the cavity and the wound closed about this dram A 
culture of the aspirated material produced no bacteriological 
growth Microscopical examination showed all of the elements 
characteristic of pus otherwise nothing else was determined from 
this laboratory examination 

Corn alescence was uninterrupted Profuse drainage through 
the tube occurred and on the third postoperative day periodic 
irrigations with Dakins solution were earned out A roentgen 
examination one week after operation showed the large abscess 
cavitv a medial and downward displacement of the liver and 
the drainage tube well up in the subdiaphragmatic area (Fig 
198) Ten da>s after operation fragments of what appeared to 
lie gallstones were washed out of the wound during the process 
of irrigation Several of the stones were submitted to Dr Shields 
ttarren for analjsts and he vended the suspicion of gallstones 
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reporting them to he of the cholesterol pigment tjpe \ roeat 
genogram of the gallbladder area after the intravenous adminfr 
tration of the dje show ed on some of the phtes a shadow which 
was interpreted as being due to a fair] \ well filled gaEbbddc 
and there was also some mottling surrounding this cwoslst 
shadow which presented the appearance of cholesterol type ^ 
stones outside the gallbladder itself 

The patient left the hospital three weeks after operation 
with a drainage tube left in situ II C was then treated as ia 
ambulaton patient at the dime from September ^th until 
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out when the wound was irrigated n ? , j , 

was injected through the tube the wound 7 ^ ‘f 
scope and it was found to communicate *»* *f UOr< ^ 

cavity beneath the hv e r in the reg,on of thetilhT^ 
were unable to demonstrate an> e«en SJO n o/ tf t. d 
at this tune into the subdiaphragmane amc( , ° ® bscess cav ‘ t) 

unable to demonstrate the patency of the cVstic d.llf * CI * ^ 
^ tIC ciuct as none of 
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the oil found its waj to the biliarj s} stem proper Examina- 
tion of the drainage material from time to time failed to show 
any evidence of bile pigment 

Because of the persistency of the drainage and the definite 
evidence that the original abscess was due to a silent perfora 
tion of the gallbladder, and that there existed at this time a 
mucous cholecystic fistula without communication with the 
common bile duct, cholecystectomy was recommended to the 
patient This advice was accepted and on December 4, 1931, 
at the New England Baptist Hospital, Dr H M Clute exposed 
the gallbladder through a right rectus incision in the upper right 



Fig 199 —Photograph of gallbladder showing complete Occlusion of 
cjstic duct by a calculus and a perforation of the fundus A match stick has 
been inserted in this opening 

quadrant and found a small markedly thickened gallbladder with 
a perforation 1 cm in diameter at the fundus (Fig 199) This 
communicated with the sinus tract Examination of the com 
mon duct revealed no pathologj The gallbladder was removed 
in the usual retrograde manner and the wound closed after a 
single cigarette drain had been inserted at the base of the liver 
and carried out the previous!} formed sinus tract The right 
rectus incision was then completely closed Examination of the 
removed specimen showed a single cholesterol stone embedded 
at the head of the c>stic duct and its lumen completely oblit 
crated 

Following this second operatrve procedure there was no 
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reporting them to be of the cholesterol pigment type k wai 
genogram of the gallbladder area after the intravenous adminis- 
tration of the dye showed on some of the plates a shadow which 
was interpreted as being due to a fairly well filled gallbladder 
and there was also some mottling surrounding this circular 
shadow which presented the appearance of cholesterot typed 
stones outside the gallbladder itself 

The patient left the hospital three weeks after operati® 
with a drainage tube left tn situ He was then treated an 
ambulators patient at the chmc from September 29th unt3 



December 1st during which tuDC tb* m 

ened somewhat but the amount of d , 

. „ . amount of drainage failed to decrease 

materially On repeated occas,„„, gal]sto „„ u , h( J 
out when the wound was irrigated o„ n l , , ,„i 

nas injected through the a '“ mb ' r ,st ,,p, °* 


scope and it was found to communicate ^ h^ss 

cavity beneath the liver in the reg 10 „ o£ HeraJIbhdd, He 

were unable to demonstrate any extension of the h ** '! 

at this tune into the subdiaphcagmatic ,„«L ' w “To 
unable to demonstrate ,h, patency of tko cy , t , c 
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After the evacuation of the collection the persistence of the 
drainage was due to the presence of a secreting surface in the 
area drained — a mucous cholecystic fistula The removal of the 
gallbladder was necessar) to bring about healing 
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occurrence in the convalescence worth} of note The patient 
left the hospital symptom free on the eighteenth postoperative 
day At this time the rectus incision had healed complete! 
and a 2 inch catheter end was left in the sinus tract so that it 


could be kept opened for a short period of time The pat ent 
was last seen three weeks after his discharge from the hospiai 


and at this time there were no symptoms or s gns of a reaecumu 
lat ion of material either o\ er or under the hv er The short tube 


dram was still in place in the smus tract 

Comment — The interesting points about this case have to 
do with the freedom of symptoms this patient presented both 
at the time of the perforation of the gallbladder and later when 
a huge collection existed between the diaphragm and liver 
Originally the gallbladder must have been packed with man 
stones as a great number were washed out of the subdiaphrag 
matic abscess cavity on repeated occasions In order to ex 
plain the silent perforation we must suppose that an ulcerat on 
in the fundus took place gradually so that when the cy she duct 
became occluded the break m the wall occurred with little pres- 
sure from within 

The subdiaphragmattc collection attained such a large sue 
because of the absence of pain the delay in seeking advice the 
continual generation of secretion from the wall of the gallbladder 


salts never found their way out of the cystic duct and into the 
peritoneal cavity or subdiaphragmatic space The patient was 
saved the consequences of a bile peritonitis 

It is difficult to explain the absence of sy mptoms resulting 
from the mechanical displacement of the l.xer as was found w 


evidence of liver drainage There was some impediment V 
respirator) escurs ons tat the absence „t an active ,n: 
matoty process undoubtedh reduce 1 these effects 
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After the evacuation of the collection the persistence of the 
drainage was due to the presence of a secreting surface in the 
area drained — a mucous cholecystic fistula The removal of the 
gallbladder was necessarj to bring about healing 
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occurrence in the con\aIescence worth) of note The patient 
left the hospital sjmptom free on the eighteenth postoperative 
dav At this tune the rectus incision had healed complete!) 
and a 2 inch catheter end was left in the sinus tract so that it 
could be kept opened for a short period of time The patient 
was last seen three weeks after his discharge from the hospital 
and at this time there were no symptoms or signs of a reaccumu 
lation of material either over or under the h\ er The short tube 
drain was still in place in the sinus tract 

Comment— The interesting points about this case have to 
do with the freedom of s)mptoms this patient presented both 
at the tune of the perforation of the gallbladder and later when 
a huge collection existed between the diaphragm and liver 
Ongmall) the gallbladder must have been packed with many 
stones as a great number were washed out of the subdiaphrag 
matic abscess cavit) on repeated occasions In order to ex 
plain the silent perforation we must suppose that an ulceration 
in the fundus took place graduall) so that when the c)stic duct 
became occluded the break m the wall occurred with little pres- 


sure from within 

The subdiaphragmatic collection attained such a large size 
because of the absence of pain the dela) m seeking advice the 
continual generation of secretion from the wall of the gallbladder 
and on account of the sterility of the material contained in the 
collection (cultures produced no growth) Another factor which 
probably contributed to the paucit) of s) mptoms is that bile 
salts never found their way out of the c>stic duct and into the 
peritoneal cavitv or subdiaphragmatic space The patient was 
saved the consequences of a bile peritonitis 

It is difficult to explain the absence of s) mptoms resulting 
from the mechanical displacement of the liver as was found in 
the patient One might have expected ascites from interference 
in the portal circulation or disturbances from pressure and dis 
tortion on the inferior vena cava There was apparcntl) no 
c\idence of liver drainage There was some impediment to the 
resniratory excursions but the absence of an active mflam 
mitnrv process undoubtedfv reduced these effects 
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After the evacuation of the collection the persistence of the 
drainage was due to the presence of a secreting surface m the 
area drained — a mucous cholecystic fistula The removal of the 
gallbladder was necessary to bnng about healing 




SUBDIAPHRAGMATIC ABSCESS WITH EXTENSION INTO 
RIGHT LUNG AND CURE BY PHRENIC EXERESIS 


Richard H Overholt 


This case is of particular interest because of the develop 
ment of one of the most serious complications that may follow 
an abdominal operation with a protracted course and final]} 
cure by a comparatively minor operative procedure 

Illustrative Case — Mrs C R The patient a woman of 
fifty one years of age came to the clinic in June 1929 com 
plaining of typical symptoms of calculus cholecystitis The 
attacks of pain had their onset five years ago There had been 
a sudden appearance of symptoms in the upper abdomen fol 
lowed b> an operation done elsewhere At that time an acute 
pancreatitis was found and drainage instituted The report 
was that nothing had been done to the gallbladder There had 
been no weight loss and there was no histor} of jaundice or 
cl 3} colored stools S>mptoms other than those related to the 
gallbladder disease were not present The past medical histor} 
and the famil} histor} were not remarkable 

A general ph}sical examination showed nothing abnormal 
in the head neck or thorax The examination of the abdomen 
showed t rather relaxed scar in the right upper quadrant There 
was also a small umbilical hernia A tentative diagnosis of 
chronic calculus cholecystitis vs as made and hospitalization 
recommended She entered the Massachusetts \\ omen s Hos 
pital and further studies were not important On June 27 
1929 Dr Lahe} removed a gallbladder which was found to be 
contracted and small with dense scarring The common duct 
was marked]} dilated it was explored no evidence of stones 
could be Itrand and a T tube was sutured in the duct A cig 
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arette drain was placed at the base of the liver, and carried out 
the lower angle of the wound with the T tube 

The patient’s postoperative convalescence was marked bv a 
prolonged drainage of a purulent nature a septic type of tem 
perature, and Ieuhocvtosis Shortly after operation physical 
signs appeared at the base of the right lung posteriorly ^ diag 
nosis of postoperative pneumonia was made Three weeks after 
operation there was still evidence of consolidation, with bron 



Fig 200 — Roentgenogram (beds de) three weeks after chotecjstectomy 
showing involvement of right lower lobe Sore dens ty in this area and ob- 
scuration of diaphragmatic shadow Vt the lime th s exposure was made a 
diagnosis of bronchopneumonia and pleural effus on was made although sub- 
sequently this Ieson proved to be a subdiaphragmatic abscess with a l un 8 
reaction above 

dual breathing and riles \ bedside roentgenoscopical exam 
tnation of the chest three weeks after operation showed a 
dense homogeneous shadow at the nght base and obliteration 
of the costophremc angle The position of the diaphragm could 
not be determined The roentgenological diagnosis was pneu 
m oma and possibly pleural effusion (Tig 200) The leukocyte 
count at this tune was 20 , 000 After a period of five weeks the 
temperature fluctuated less and there was an improvement in 
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the patient s condition Six weeks after operation a roentgeno 
gram of the chest showed a clearing of the lung field but a high 
diaphragm on the right side (Fig 201) The patient left the 
hospital at this time the temperature being normal and the 
abdominal sinus still draining 

The patient was not seen again until January 3 1930 four 
and one half months after her discharge from the hospital 
At this time the abdominal sinus was still discharging pus 
freely For several weeks she had a chronic cough some pain 
in the right lower chest anteriorly and a roentgenogram of the 



F g 201 — Roentgenogram sx weeks at er operat on show tig fa ly 
clear lung fields and ih„hd aphragcn on the r ght -\t th s t me there was 
no cough no feve but a dra n ng s nus n the upper angle of the abdom nal 
wound Th s study clearly demonstrated that the bas c troul le was a sul 
d aph agmat c atiscess and not a pneumon a 

chest at this time showed a possible old lung abscess of the nght 
base There was marked pleural thickening A roentgeno 
scopical examination of the gallbladder area after the sinus had 
been injected with lipiodol showed a communication of the 
abdominal sinus with the lung abscess above the diaphragm 
and this area in turn communicating with the nght lower mam 
bronchus In fact this roentgen stud} showed that the cath 
eter inserted in the sinus had passed up through an opening in 
the diaphragm and its tip was seen in the lung abscess cavit} 
\Tigs XP 203 ) The patient was readmitted to the hospital 
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arctte dratn was placed at the base of the liver and carried out 
the lower angle of the wound with the T tube 

The patient s postoperative convalescence was marled bv a 
prolonged drainage of a purulent nature a septic type of tern 
perature and leulocy tosis Shortly after operation physical 
signs appeared at the base of the nght lung postenorlv ^ diag 
nosis of postoperativ e pneumonia was made Three weels after 
operation there was still evidence of consolidation with bron 



react on aV°' e 

chial breathing and rales A bedside roentgenoscopical evam 
ination of the chest three weeks after operation showed a 
dense homogeneous shadow at the right base and obliteration 
of the costophremc angle The position ot the diaphragm could 
not be determined The roentgenological diagnosis was pneu 
nvonia an d possibly pleural efTusion (Tig 200) The leukocyte 
ount at this time was 20 000 \fter a period of five weels the 
temperature fluctuated less and there was in improvement in 
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of green purulent material and that the incisional drainage had 
become less in amount The pain in her back was somewhat 
improved A repetition of the xra.y study showed that there 
was less haze of the base of the right lung but still a definite 
cavity formation There was an excursion of the diaphragm on 
this side from 1 to I5 inches during deep breathing 

On March 10 1930 Dr R B Cattell exposed the right 
phrenic nerve under local anesthesia and evulsed 10 cm after a 
careful dissection of all branches of the nerve A very definite 
but gradual improvement was made and the patient was again 



F g 20 J — Rntntgcnogram (lateral exposure) made a x months alter 
cholecystectomy w th stibd aphragmat c abscess format on The shadow of 
a catheter and 1 p odol can be seen alioxe the d aphragm n the lower lobe 
Note clearness of poster or costophren c s nus 

discharged from the hospital on the tenth da> Following this 
last procedure the amount of drainage of the abdominal sinus 
gradually decreased the cough and expectoration disappeared 
entirety in one month and the abdominal fistula closed at the 
end of two months without the necessity of anj other operative 
procedure There w as a stead> gam in w eight and strength 
She was seen a >car later in March 1931 and at this time 
was symptom free had no cough or expectoration and a physical 
examination was negative except for the presence oi a high 
drtpfrragm and a sJigftt weakness in the abdominal wound 
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Dr E D Churchill savr the patient in consultation and /fit 
that her condition was too poor to warrant an extensive opera 
live procedure He also felt that any effort to cure her would 
involve removing a flap from the chest wall and either wideh 
draining or removing the low er lobe of the lung The abdominal 
sinus was dilated by a daily change of catheters, increasing the 
size gradual!) and better drainage of the subdiaphragmatic 
area was obtained This gave the patient a good deal of relief 
both from her cough and from the pain and she was again dis 
charged from the hospital improved 



Fig 70’ -Roentgenogram (A P exposure) made s x months »tl« 
choice) >tectom> A catheter had pre ousl\ been nserted n the upper ab- 
dominal s nus jnd I p odol injected Note pos t on of abscess easily and the 
fact that there is a shadow from ihe 1 p odol which has found its «aj above th* 
diaphragm as well as into the subd aphragmat c a ea 

The patient was next seen a month later on February 6 
1930, she had definitely become worse after the catheter m the 
abdominal wound had slipped out It was reinserted and there 
was a marked amount of profuse purulent drainage \ Jjpiodol 
injection at this tune showed the cavit\ to be approximately the 
same size and in about the same position as was found a month 
previously 

The patient returned on March / 1930 with a history that 
a few days previous^ sbe had coughed up a large quantity 
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oi green purulent material and that the incisional drainage had 
become less in amount The pain m her bach was somewhat 
improved A repetition of the x ray study showed that there 
was less haze of the base of the right lung but still a definite 
cavity formation There was an excursion of the diaphragm on 
this side from 1 to 1§ inches during deep breathing 

On March 10 1930 Dr R B Cattell exposed the right 
phrenic nerve under local anesthesia and evulsed 10 cm after a 
careful dissection of all branches of the nerxe A very definite 
but gradual improvement was made and the patient was again 



Tig 203 — Roentgenogram (lateral exposure) made six months after 
choice) stectomy with subdiaphragmatic abscess formation The shadow of 
a catheter and lipiodol can be seen al ove the d aphragm m the lower lobe 
Note clearness of posterior costophremc s nus 

discharged from the hospital on the tenth da> Following this 
last procedure the amount of drainage of the abdominal sinus 
gradually decreased, the cough and expectoration disappeared 
entire!} in one month, and the abdominal fistula closed at the 
end of two months without the necessity of any other operative 
procedure There was a stead} gain in weight and strength 
She was seen a >car later, in March, 1931, and at this time 
was symptom free, had no cough or expectoration and a ph} sical 
examination was negatne except for the presence of a high 
diayJvtngm and a sVigU weakness in the abdominal wound 
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Dr E D Churchill saw the patient in consultation and felt 
that her condition was too poor to warrant an extensive opera 
tive procedure He also felt that any effort to cure her would 
involve removing a flap from the chest wall and either wide!) 
draining or removing the lower lobe of the lung The abdominal 
Sinus was dilated by a daily change of catheters increasing the 
size gradually and better drainage of the subdiaphragmatic 
area was obtained This gave the patient a good deal of relief 
both from her cough and from the pain and she u as again dis 
charged from the hospital improved 



Ft 20 Roentgenogran (A P exposure) made t x months after 
cholec) stectomj A catheter had prt ously been nserted n the upper ab- 
dominal s nu s al, d I p odol njected Note pos i on of abscess ca ty and the 
fact that there s a shad w from the I p odoi »h ch has found its way above the 
d aphragm as w ell as into the subd aphragmat c area 

The patient was nevt seen a month later on February 6 
1930 she had definitely become worse after the catheter in the 
abdominal wound had slipped out It was reinserted an 1 there 


P 6 The patient returned on March / 1930 with a history that 
a few days previously she had coughed up a large quantity 
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of green purulent matenal and that the incisional drainage had 
become less in amount The pain in her back was somewhat 
improved A repetition of the x ray study showed that there 
was less haze of the base of the right lung but still a definite 
cavity formation There was an excursion of the diaphragm on 
this side from 1 to 1} inches during deep breathing 

On March 10, 1930 Dr R B Cattell exposed the right 
phrenic nerve under local anesthesia and evulsed 10 cm after a 
careful dissection of all branches of the nerve A very definite 
but gradual improvement was made and the patient was again 



F g 203 — Roentgenogram (lateral exposure) made six months after 
cholec>stectomy with sulxi aphragmatic abscess formation The shadow of 
a catheter and lipodol can be seen abo\e the diaphragm m the lower lobe 
Note clearness of posterior costophremc sinus 

discharged from the hospital on the tenth day Following this 
last procedure the amount of drainage of the abdominal sinus 
graduall) decreased the cough and expectoration disappeared 
entire!} in one month, and the abdominal fistula closed at tbe 
end of tno months without the necessity of any other operative 
procedure There was a stead} gam in weight and strength 
She was seen a >ear later, in March, 1931, and at this time 
was symptom free, had no cough or expectoration and a ph} sical 
examination was negative except for the presence of a high 
diaphragm and a slight weakness in the abdominal wound 
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Dr E D Churchill saw the patient in consultation and felt 
that her condition was too poor to warrant an extensive opera 
live procedure He also felt that an) effort to cure her would 
involve removing a flap from the chest wall and either wide!) 
draining or removing the low er lobe of the lung The abdominal 
sinus was dilated by a dad) change of catheters, increasing the 
size gradual!) and better drainage of the subdiaphragmatsc 
area was obtained This gave the patient a good deal of relief 
both from her cough and from the pam, and she was again dis- 
charged from the hospital improved 



Fg 20’ —Roentgenogram (\ P ^po sart ) made sv mom h s after 
cholecystectomy \ catheter had pre iousIv been nserted in the upper ab- 
dominal s mis and 1 piodol injected Note posit on of abscess cav ty and the 
fact that there is a shadow from the lip odol w hirh has found its was above the 
diaphragm as well as into the subd aphragmat c area 

The patient was next seen a month later on February 6 
1930, she had definitely become worse after the catheter m the 
abdominal wound had slipped out It was reinserted and there 


previously 

The patient returned on March 7 1930 with a history that 
a few days previously she had coughed up a large quantity 
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of green purulent material and that the incisional drainage had 
become less in amount The pain m her bach was somewhat 
improved A repetition of the x ray study showed that there 
was less base of the base of the right lung but still a definite 
cavity formation There was an excursion of the diaphragm on 
this side from 1 to 1| inches during deep breathing 

On March 10 1930 Dr R B Cattell exposed the right 
phrenic nerve under local anesthesia and evulsed 10 cm after a 
careful dissection of all branches of the nerve A \ery definite 
but gradual improvement was made and the patient was again 



r g 203 — Itoentgenog am (lateral exposti e) nude « x months al er 
choice ’Stectomy w th subd aph agmat c abscess format on The shadow of 
a ca hete and 1 p odol can be seen al o e the d aph agm n the lower lobe 
Note clea ness of pos e o Costoph en c s nus 

discharged from the hospital on the tenth day Following this 
last procedure the amount of drainage of the abdominal sinus 
gradually decreased the cough and expectoration disappeared 
entirely in one month and the abdominal fistula closed at the 
end of two months v ithout the necessity of any other operati\e 
procedure There was a stead> gain in we ght and strength 
She was seen a tear later in March 1931 and at this time 
was symptom free had no cough or expectoration and a physical 
exam nation was negative except for the presence of a high 
diphragm and a sight weakness in the abdominal wound 


622 


RICHARD H OVERHOLT 


Dr E D Churchill saw the patient in consultation and felt 
that her condition was too poor to warrant an extensive opera 
me procedure He also felt that anj effort to cure her would 
involve removing a flap from the chest wall and either widely 
draining or rermn tng the lower lobe of the lung The abdominal 
sinus was dilated b) a dud} change of catheters increasing the 
size gradually and better drainage of the subdiaphragmatic 
area was obtained This gave the patient a good deal of relief 
both from her cough and from the pain, and she was again dis 
charged from the hospital improved 



Fg 20’ - Kocnigcnogran A P exposure) made six months after 
cholecy stretomy A catheter had previously been nsened in the upper ab 
donunal s nus and I piodol injected Note pos t on of abscess cavity and th e 
fact that there is a shadow fro n the I p odol which has found its waj above the 
d aphragm as welt as into the subd aphragmatic area 

The patient was next seen a month later on Februar} 6 
1930, she had definitely become worse after the catheter in the 
abdominal wound had slipped out It was reinserted and there 
was a marked amount of profuse purulent drainage V Iipiodol 
injection at this time showed the cavitj to be approximate!} the 
same size, and in about the same position as was found a month 
previously 

The patient returned on March 7 1930 with a historj that 
a few da>s previous!} she had coughed up a large quantit) 
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of green purulent material and that the incisional drainage had 
become less in amount The pain in her back was somewhat 
improved A repetition of the x ray study showed that there 
was less haze of the base of the right lung but still a definite 
cavity formation There was an excursion of the diaphragm on 
this side from 1 to 1 5 inches during deep breathing 

On March 10, 1930 Dr R B Cattell exposed the right 
phrenic nerve under local anesthesia and evulsed 10 cm after a 
careful dissection of all branches of the nerve A very definite 
but gradual improvement was made and the patient was again 



r iff 203 — Roentgenogram (lateral exposure) made six months alter 
cholecystectomy with subd aphragmatic abscess formation The shadow ol 
a catheter and lipiodol can be seen al»ve the d aphragm in the lower lobe 
Note clearness of posterior costophren c s nos 

discharged from the hospital on the tenth day Following this 
last procedure the amount of drainage of the abdominal sinus 
gradually decreased the cough and expectoration disappeared 
entirely in one month and the abdominal fistula dosed at the 
end of two months without the necessity of any other operative 
procedure There w as a steady gain in weight and strength 
She was seen a year later, in March, 1931, and at this time 
was symptom free had no cough or expectoration and a phy steal 
examination was negatne except for the presence of a high 
diaphragm and a slight weakness in the abdominal wound 
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Dr E D Churchill saw the patient in consultation and felt 
that her condition was too poor to warrant an ex ten sue opera 
ti\c procedure He also felt that anj effort to cure her would 
involve removing a flap from the chest wall and either wideli 
draining or removing the low er lobe of the lung The abdominal 
sinus was dilated bj a dailv change of catheters increasing the 
size gradual!} and better drainage of the subdiaphragmatic 
area was obtained This gave the patient a good deal of relief 
both from her cough and from the pain and she was again dis 
charged from the hospital improved 



The patient was next seen a month later on Februan 6 
1930 she had definitely become worse after the catheter in the 
abdominal wound had slipped out It was reinserted and there 
was a marked amount of profuse purulent drainage 4, bpiodol 
injection at this time showed the cavitj to be approximated the 
same size and in about the same position as was found a month 
previous!} 

The patient returned on March 7 1930 with a histon that 
a few da>s prevmusl> she had coughed up a large quantity 
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of green purulent material and that the incisional drainage had 
become less in amount The pain in her back was somewhat 
unproved A repetition of the x raj study showed that there 
was less haze of the base of the right lung but still a definite 
cavity formation There was an excursion of the diaphragm on 
this side from 1 to lj inches durmg deep breathing 

On March 10 1930 Dr R B Cattell exposed the right 
phrenic nerve under local anesthesia and evulscd 10 cm after a 
careful dissection of all branches of the nerve A very definite 
but gradual improvement was made and the patient was again 



tig 203 — Roentgenogram (lateral exposure) made sx months after 
cholecjstectomy » ith subd aphragmat c abscess formation The shadow of 
a catheter and 1 p O dol can be seen ahoxe the d aphragm in the lower lobe 
Note clea ness of poster or costophren c s nus 

discharged from the hospital on the tenth day Following this 
last procedure the amount of drainage of the abdominal sinus 
gradually decreased the cough and expectoration disappeared 
cntircl} in one month and the abdominal fistula closed at the 
end of two months without the necessity of any other operative 
procedure There was a steady gain in weight and strength 
She was seen a 5 ear later in March 1931, and at this time 
was symptom free, had no cough or expectoration and a phj sical 
examination was negative except for the presence of a high 
diaphragm and a slight weakness in the abdominal wound 
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An x ra\ of the chest made at this time showed the right dome 
of the diaphragm to be on the level with the third nb antenorh 
and shghtl) higher than it was in the film made a v ear prevjoush 
just after the phrenic exeresis On deep inspiration the d a 
phragm moved approximate!) 1 inch (Fig 204) 

The patient was last seen in December 1931 at which time 
she was in good health and presented no respirator) or gastro- 
intestinal s\ mptoms Fluoroscopy of the chest revealed a per 
sisting high diaphragm w ith no mo\ ement on quiet breathing and 
a paradoxical movement of 1 cm on forced breathing 



F g 204 —Roentgenogram one > ea after phren c ner\e evulson »ho» 
ng clear lung field and pers si ng h gh d aphragm Vt «h s t me pat ent 
symptom free 

Comment — In this patient we have represented one of the 
serious postoperative complications which is fortunatel) a verv 
infrequent sequel of a gallbladder operation The course of 
events were as follows An operative procedure in the upper 
n „ht quadrant a subdiaphragmatic abscess with an elevation 
of the diaphragm and a lung reaction above which was at first 
interpreted as being due to a postoperativ e pneumonia a failure 
of the ph) steal signs in the chest to clear up and a protracted 
hospital course then a rupture through the diaphragm or an 
actual extension b> continuitv through the diaphragm into the 
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pulmonarj tissue and finall) the establishment of a commumca 
tion with the lower lobe bronchus on the right side 

The difficulties in the diagnosis between a primary basal 
pneumonia and a subdiaphragmatic abscess are well illustrated 
in this case There were physical signs of pneumonia as well as 
a roentgenographical shadow at the right base It is most 
likely that the subdiaphragmatic abscess occurred primanlj, 
caused the lung reaction above or an actual inflammatory 
process b> extension It is quite improbable that the reverse 
occurred t e a pneumonia a diaphragmatic pleurisy and a 
downward extension into the subdiaphragmatic space 

It is difficult to saj what proportion of the lung reaction 
above a subdiaphragmatic abscess is due to an actual pneu 
momc consolidation Restriction of movement of the diaphragm 
and lower intercostal muscles on the affected side would result 
in failure of aeration and atelectasis Also some of the haziness 
of this area may be vascular engorgement and edema Certainlj 
the lung reaction in such cases does not always follow the same 
course that a broncho or a lobar pneumonia does However in 
this case there subsequentlj developed a definite area of destruc 
tion of the lung tissue 

Collections in the upper abdomen are subjected to unusual 
mechanical influences The distance along a drainage tract 
from a position beneath or above the liver to the exterior is a 
long one The subatmosphenc pressure which normal!) exists 
m the upper abdomen impedes the flow of fluid toward the 
surface The active contraction of the diaphragm and altera 
tions in the position of the costal arch provide constant changes 
in the size of the upper abdomen and necessanlj var> the 
pressure on the walls of an abscess cavity with each respiratory 
movement The walls of a granulating cavit) in the pelvis or 
in soft parts elsewhere in the bod), except within the thorax 
are subjected to the crowding in effect of surrounding tissues 
and this gradual external pressure from all sides facilitates 
great!) ca\it) obliteration When the abscess cavity is situated 
between two flat surfaces such as the diaphragm and liver an 
equal ttasisg m on att sides of the cavit r does not take place 
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An x rav of the chest made at this time show ed the nght dome 
of the diaphragm to be on the level with the third rib anterior!' 
and slightly higher than it was in the film made a year previous!' 
just after the phrenic exeresis On deep inspiration the dia 
phragm moved approximately 1 inch (Fig 204) 

The patient was last seen in December 1931, at which time 
she was in good health and presented no respiratory or gastro- 
intestinal sv mptoms Fluoroscopy of the cheat revealed a per 
stating high diaphragm with no mov ement on quiet breathing and 
a paradoxical movement of 1 cm on forced breathing 



F g 204 — Roentgenogram one year after phren c ner\e evulf OR sho* 
ing clear lung field and pers st ng h gh diaphragm At th s t me pat ent was 
symptom iree 

Comment In this patient we have represented one of the 
serious postoperative complications wh Ic h is fortunately a ver) 
infrequent sequel of a gallbladder operation The course of 
events were as follows An operative procedure in the upper 
right quadrant a subdiaphragnutic abscess with an elevation 

irst 

ure 

ted 

hospital course then a rupture through the diaphragm or an 
actual extension by contmu.ty through the diaphragm into the 
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During the jear 1931 120 blood transfusions were given 
at the Lahey Clinic Of these there were 6 reactions (5 pet cent) 
Three methods of transfusion were used Sixty were given by 
the indirect method using citrated blood 21 by the direct mul 
tiplc syringe method (Lindeman) using whole blood and 39 by 
a direct transfusion apparatus (Drummond) 

Generally speaking blood transfusion reactions are any un 
toward ellects produced in the patient as a result of the ultra 
venous administration of blood They may be immediate or 
dela>ed mild or severe Immediate reactions are those that 
occur during the transfusion usuallj the result of incompati 
bihty Dela> ed reactions are those that occur some time after 
the transfusion has been given Urticaria sometimes follows 
transfusions but since this is an allergic condition and is always 
very mild and is not comparable with the more serious mam 
fcstations it is not listed among the reactions One patient 
who had attacks of asthma and was known to be sensitive to 
morphine developed urticaria following each of two transfusions 
This case is not included in the following series The reactions 
are tabulated in Chart I 


CHART I 

Method Number Rr.c ons 

>nd rect (citrated blood) 60 3 

D rect n ult pie s>r nge (whole blood) 21 0 

D rect Drummond (whole blood) 39 3 

Total 120 6 




5 0 
0 
7 6 
5 0 


Of the reactions 3 were immediate and the transfusions were 
not completed 3 were delajed \ short summary of the cases 
showing reactions follows 


6a7 
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All of these factors lead to the chromcity of a subdiaphragmatic 
abscess 

After the extension of the abscess into the pulmonary tissue 
abo\e the problem of cavity obliteration became more difficult 
Here again there is a constant change of pressure against the 
walls of the cavity with each respiratory act the failure of sur 
rounding tissues to compress the area and a long and uncer 
tain drainage tract either by way of the abdominal sinus or up 
through the lower lobe bronchus 

The patient was gnen nine months in which to heal the 
lesion spontaneously The fact that the sy mptoms of the lung 
abscess disappeared so rapidly and that the abdominal sinus 
healed after phrenic paralysis so soon is ample proof that this 
procedure was instrumental in establishing a cure Not only 
did the immobility of the diaphragm aid the healing process 
but its high position after paralysis caused a reduction m the 
size of the thorax and principally of the diseased lobe This 
permitted the walls of the multiple cavities and of the broncho 
abdominal fistula to come together and finally become ob 
Iiterated 
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During the year 1931 120 blood transfusions were given 
at the Lahey Clinic Of these there were 6 reactions (5 per cent) 
Three methods of transfusion were used Sixty Mere given by 
the indirect method using citrated blood 21 by the direct mul 
tiple sy nnge method (Lmdeman) using whole blood and 39 by 
a direct transfusion apparatus (Drummond) 

Generally speaking blood transfusion reactions are any un 
toward effects produced in the patient as a result of the intra 
venous administration of blood They may be immediate or 
delayed mild or severe Immediate reactions are those that 
occur during the transfusion usually the result of incompati 
bility Delayed reactions arc those that occur some time after 
the transfusion has been given Urticaria sometimes follows 
transfusions but since this is an allergic condition and is always 
very mild and is not comparable with the more serious mam 
festations it is not listed among the reactions One patient 
who had attacks of asthma and was known to be sensitive to 
morph ne developed urticaria following each of two transfusions 
This case is not included in the follow mg series The reactions 
are tabulated in Chart I 


CHART l 

Me hod Nam be 

Ind rect (c t rated blood) ti 0 

D rect mult pie syr nge (whole blood) 21 
D ect Drummond (whole blood) 31 

Total 120 





5 0 
0 
7 6 
5 0 


Of the reactions 3 were immediate and the transfusions were 
not completed 3 were delayed A short summary of the cases 
showing reactions follows 

617 
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Case I— The patient was a middle aged woman with a com 
plete common duct obstruction Her blood was m Group II 
Four transfusions were given with no reactions Following her 
fifth transfusion after she had been returned to her bed she had 
a chill and an elevation of temperature to 101 2 F The trans 
fusion was given bj the Drummond method and the donors 
blood was compatible bv direct matching with that of the patient 

Case II — The patient was a middle aged man with a sec 
ondar) anemia following a subtotal gastric resection for car 
cmoma of the stomach Blood tj^ping placed him in Group II 
Immediateh follow mg his operation he was given a transfusion 
and no reaction occurred second transfusion was given 
twentj-one dajs later with 500 cc of blood being transferred 
b) the Drummond method from a donor compatible bj direct 
matching On being returned to his bed he had a severe chill 
and an elevation of temperature to 10’ F 

Case HI— The patient a middle aged woman was in shock 
following a hysterectomj for utenne fibroids The patient and 
donor were in Group I\ and their bloods were compatible bv 
cross matching Five hundred cc of whole blood were given b> 
the Drummond method On being returned to her bed she had 
a chill and an elevation of temperature to 10’ F 

Case IV— The patient was a joung man with a secondarj 
anemia following a sev ere hemorrhage from a gastric ulcer He 
was in Group I\ The donors cells were matched with the 
patients serum bv an intern and declared compatible Yftcr 
about 10 cc of curated blood had been given b> the indirect 
method the patient complained of pain in the chest and back 
and his blood pressure began to fall The transfusion was 


compatible The transfusion was then done w ithout incident 
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Case v — T his patient had ulcerative colitis and secondary 
anemia The donor was in Group IV and his blood was thought 
to be compatible by cross matching After about 180 cc of 
citrated blood had been given by the indirect method the 
patient had a chill and complained of pain in the lumbar region 
of her back and difficulty in breathing The transfusion was 
stopped and glucose was given intravenously following which she 
recovered from the acute reaction The donor s cells were then 
matched with the patients serum and found to be mcom 
patible 

Case VI — The patient was a fifty five year old woman with 
a carcinoma of the pancreas and secondary anemia The patient 
was m Group II and the donor in Group IV Their bloods 
were compatible b> cross matching After 400 cc of citrated 
blood had been given by the indirect method a flush was noticed 
upon the patient s face The transfusion was stopped immedi 
atcl> Immediately thereafter the patient complained of con 
gestion in the head tightness in the chest pain in the region of 
her kidne>s and nausea A moment later she vomited Her 
pulse rate began to increase and her blood pressure began to 
fall Adrenalin was given intravenously and this was followed 
by 10 per cent glucose More adrenalin was given subcuta 
ncouslj the area of injection being massaged from time to time 
Ten minutes after the beginning of the reaction stertorous 
breathing began and the patient became unconscious At tbis 
time all reflexes were hyperactive but not more on one side 
than on the other The intravenous administration of glucose 
was stopped the patient taken out of shock position and placed 
in bed One hundred twenty cc of 50 per cent magnesium sul 
phate solution was given by rectum Ten minutes later she 
regained consciousness respirations became normal and her 
blood pressure which had previously been 140/80, was found to 
be 70/3a She was able to talk freelj , stating that she had some 
tightness in her chest and felt shghtlj suffocated The patient 
was returned to shock position and a hypoderrooclj sis was 
started following which she recovered from her acute reaction 
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Case I —The patient was a middle-aged woman with a com 
plete common duct obstruction Her blood was m Group II 
Four transfusions were given with no reactions Following her 
fifth transfusion after she had been returned to her bed she had 
a chill and an elevation of temperature to 101 2 F The trans 
fusion was given bj the Drummond method and the donor's 
blood was compatible bv direct matching with that of the patient 

Case II — The patient was a middle aged man with a sec 
ondar) anemia following a subtotal gastnc resection for car 
cinoma of the stomach Blood typing placed him m Group II 
Immediate!) following his operation he was given a transfusion 
and no reaction occurred A second transfusion was given 
twentj-one dajs later with 500 cc of blood being transferred 
bj the Drummond method from a donor compatible by direct 
matching On being returned to his bed he had a severe chill 
and an elevation of temperature to 10’ F 

Case III— The patient a middle aged woman was m shock 
following a hj sterectomj for utenne fibroids The patient and 
donor were in Group IV and their bloods were compatible bj 
cross-matching Five hundred cc of whole blood were given by 
the Drummond method On being returned to her bed she had 
a chill and an elevation of temperature to 10’ F 

Case IV— The patient was a joung man with a secondarj 
anemia following a severe hemorrhage from a gastric ulcer He 
was in Group IV The donors cells were matched with the 
patient s serum by an intern and declared compatible After 
about 10 cc of citrated blood had been given b> the indirect 
method the patient complained of pain m the chest and back, 
and his blood pressure began to fall The transfusion was 
stopped immediate!) and the donor s blood typed and his cells 
again cross matched with the patient s serum The donor was 
found to be in Group II and his blood incompatible Another 
donor was secured His blood was found to be in Group IV and 
compatible The transfusion was then done without incident 



blood transfusion reactions 629 

Case V —This patient had ulcerative colitis and secondary 
anemia The donor was m Group I\ and his blood was thought 
to be compatible by cross matching After about 180 cc of 
citrated blood had been given b> the indirect method the 
patient had a chill and complained of pain in the lumbar region 
of her back and difficulty in breathing The transfusion was 
stopped and glucose was given intravenously following which she 
recovered from the acute reaction The donor s cells were then 
matched with the patients serum and found to be incom 
patlble 


Case VI —The patient nas a fiftj five year old woman with 
a carcinoma of the pancreas and secondary anemia The patient 
was in Group II and the donor in Group I\ Their bloods 
were compatible by cross matching After 400 cc of citrated 
blood had been given by the indirect method a flush was noticed 
upon the patient s face The transfusion was stopped immedi 
ate!) Immediately thereafter the patient complained of con 
gestion m the head tightness in the chest pain m the region of 
her kidneys and nausea A moment later she vomited Her 
pulse rate began to increase and her blood pressure began to 
fall Adrenalin was given intravenously and this was followed 
by 10 per cent glucose More adrenalin was given subcuta 
neously the area of injection being massaged from time to time 
Ten mmutes alter the beginning of the reaction stertorous 
breathing began and the patient became unconscious At this 
tune all reflexes were hyperactive but not more on one side 


than on the other The intravenous administration of glucose 
was stopped the patient taken out of shock position and placed 
in bed One hundred twenty cc of 50 per cent magnesium sul 
phate solution was given by rectum Ten minutes later she 
regained consciousness respirations became normal and her 
blood pressure which had previously been 140/80 was found to 
be 0/35 She w as able to talk freely stating that she had some 
tightness in her chest and [rft slightly snflocated The patient 
:~’ A l ° P° s,u ™ “<• » hypodemocljsis ms 
slatted following which she recovered from her acute reaction 
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Case VII —The following is the report of a severe reaction 
from a blood transfusion given at this dime in 1930 It is not 
included in the above series of cases and is mentioned because of 
the important conditions it demonstrates 

The patient was a twenty year old girl with chronic ulcera 
five colitis and secondary anemia Citrated blood was started 
into the cubital vein of the patient when almost instantly she 
became restless and complained of faintness A splotchy 
rash appeared about the patients neck The transfusion was 
stopped at once The faintness and weakness increased and 
about thirty seconds later she complained of sharp pains in 
both loins and back This was followed immediately by a 
sensation of pressure in the chest Two minims of adrenalin 
were given subcutaneouslv the area of injection being massaged 
at once This was soon followed by the disappearance of the 
rash about the neck the rash having been present onl) about 
two minutes The faintness persisted but she did not lose con 
sciousness The pulse rate reached 140 and remained regular 
The pain in the back and feeling of pressure in the chest per 
sisted for about ten minutes Leaving the citrated blood 
damped ofT a direct matching was done the bloods bemg found 
incompatible The transfusion was discontinued and it was 
estimated that the patient had received between 10 and ">0 cc of 
blood ’So change could be seen in the large blood container 
The donor s blood was again typed and proved to be in Group IV 
showing no agglutination in thirty minutes Three days later a 
second transfusion was gnen Using citrated blood from a Group 
IV donor compatible by direct matching There was no reac 
tion following the transfusion 

DISCUSSION 

At this clinic the Moss classification of blood groups is used 
The donors and recipients are grouped and whenever possible a 
donor of the same group as that of the patient is used Their 
bloods are cross matched by making a sealed hanging drop 
preparation of 1 drop of a suspension of the donor s cells m 
normal saline with a drop of the patient s serum and on another 
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slide a drop of a suspension of the patients cells in normal 
saline with a drop of the donor’s serum These mixtures are 
incubated and examined every ten minutes for thirty minutes 
If no agglutination has occurred during that time the bloods 
are considered compatible Earlier in the year, * direct match 
mg was frequently done This consisted m mixing upon a glass 
slide, 2 drops of the patient s serum and 1 drop of the donor s 
blood The slide was rotated constantly for two to three minutes 
and examined macroscopically for clumping If none occurred 
in thirty minutes the bloods were considered compatible This 
method is no longer used 

While the senes of blood transfusion is much too small to 
permit drawing many conclusions, several things are indicated 
The reactions in Cases IV and V were due to errors m technic 
in examining the bloods pnor to the transfusion Cases V and 
VII illustrate the danger of using the so railed “universal 
donor without previously cross matching the bloods of the 
donor and recipient 




PRIMARY ANEMIA IN RELATION TO SURGICAL DIAG- 
NOSIS 

Lxwis M Horxthvl 


Primary anemia with its various manifestations may sug 
gest certain clinical conditions of interest to the surgeon as well 
as the internist The first case to be presented is one which was 
thought to be cancer of the stomach This diagnosis had been 
made twice before coming to the dime, when I first examined 
the patient I was of the same opinion 

Case I —Mr C L of Nordic stock, fifty years of age, stated 
that he had noticed some nausea off and on for three years 
During the past six months he had had no appetite and during 
this tune he had lost 22 pounds in weight On two or three 
occasions he had vomited greenish material Five months 
before entry he had had x rajs of his stomach which were 
reported as negative One month before entrj he had consulted 
another physician who had confirmed the suspicions of the 
first phjsieian and informed the family that the patient had 
cancer of the stomach There were no paresthesias and he had 
not noticed a sore tongue On phj sical examination, the patient 
was very pale with slight lemon tint to the skin He was thin 
and so weak that he could haid\> stand The tongue showed 
no atrophic changes In the epigastrium could be palpated a 
definite mass which was first thought to be a tumor Exanuna 
tion of the blood smear, however, showed a typical picture of 
pernicious anemia Fluoroscopical examination of the stomach 
showed no evidence of tumor It was low and long and the 
peristaltic rate was sluggish The greater curvature was pressed 
upon by what the roentgenologist interpreted to be the colon 
This was later prosed to be the spleen which for some reason 
Au 
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branes the question of anemia not suggesting itself There was 
definite clinical jaundice the pale lemon color so commonly 
seen with severe anemia was not present Reflexes were absent 
Sensation was reduced in the lower limbs 
On admission to the hospital blood studies revealed the 
following Red blood cells 1 640 000 white blood cells 7400, 
hemoglobin 60 per cent Wassermann negative Gastric 
analysis \o free HCl Bilirubin 1 Reticulated cells less 
than 1 per cent Smear Typical blood of primary anemia 
Fluoroscopical examination of the stomach revealed nothing 
abnormal The colon was smooth and large 

Following the gastro intestinal x rajs she was unable to get 
nd of the barium in her colon As a last resort rectal dilatation 
was done under gas follow mg which no further difficult) ap 
peared Liver treatment was begun and from then on her 
progress was rapid her bowel function became normal and 
sensation returned although there remained some feeling of 
numbness in both hands and feet Five weeks after institution 
of liver therapy her red count had reached 4 200 000 She 
gained 5 pounds in weight and felt much stronger Her appetite 
was excellent nausea and vomiting had not been experienced 
This case shows gastro intestinal symptoms which could he 
and were interpreted as gallbladder disease Two other recent 
cases gave almost identical histones The gallbladders after 
intrax enous d>e did not fill well and were interpreted as patho 
logic Liver therapy however relieved all symptoms related 
to the gastro intestinal tract One patient was a man of sixty 
six whose history dated back ten months while the other patient 
was a woman of seventy four with a three jear history Both 
had red counts oi below two million and as is frequently found 
in these cases their clinical appearance was misleading from the 
point of xiew of anemia 

There are other clinical conditions which pernicious anemia 
maj simulate on gross physical examination Recently we had 
a patient referred to us because of paralysis following spinal 
anesthesia The patient had been quite pale and this had been 
thought due to hemorrhoids consequently a hemorrhoidec 
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projected more toward the m dime giving the impression of a 
tumor there Palpation along the loner costal margin did not 
reveal the edge of the spleen where it is customarily felt 

The blood analy sis w as as follow s Red blood cells 1 6 7 Q 000 
white blood cells 6150 hemoglobin 40 per cent (Sahh) bill 
rub n 0 9 (monophasic) \\ assermann negativ e reticulated 
cells less than 1 per cent Gastric analysis Free HC1 0 cc 
Total acid 6 6 cc Smear revealed marked anisocy tosis poikilo 
cy tosis microcytosis and macrocy tosis The cells were well 
filled with hemoglobin The platelets w ere large and diminished 
in number 

On a pound of liver usually raw the patient showed the typ- 
ical reticulated red cell response reaching 25 per cent on the 
sixth day His chntcal improvement was rapid and his weight 
increased until he had recovered all he had lost His red count 
when last seen was 5 600 000 He had maintained this on 4 to 
5 pounds of liver per week The spleen was no longer palpable 

In some cases the increased blood pigments in the blood 
plasma and skin give the clinical impression of real jaundice 
Such was true in the following patient w-ho underwent an opera 
tion for gallbladder disease elsewhere and was referred to us for 
common duct stricture or common duct stone 

Case II — Mrs F C fiftv nine years of age bad suffered 
from right upper quadrant pain and bloating of some months 
duration It is interesting that the pain had radiated to the 
back between the shoulder blades Operation was performed 
eleven months before admission for gallstones The gallbladder 
contained no stones The gallbladder wall was reported as 
thickened ’So bile drained after operation Following this the 
patient never regained good health vomited frequently One 
month before admission she developed jaundice This was the 
history as first obtained Later it was revealed that she had 
noted numbness of the fngers and toes and had noted some 
incoordination when using her fingers Constipation had been 
marked Physical examination showed an obese woman weigh 

1 1 , pounds There was color in her cheeks and mucous mem 
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The preoperative medication of patients has been a per 
plexing problem to solve This is due to the fact that there 1$ a 
great variation in the effect which a given dosage produces in 
different individuals and also to the fact that there is con 
siderable variation of opinion as to what effect it is desirable to 
get There has been some conflict of opinion between surgeons, 
anesthetists, and medical men as to what constitutes the most 
desirable effect in certain individuals 

Preopcrativ e narcosis has two chief advantages It relieves 
to a variable degree nervousness apprehension and worry on 
the part of the patient and it assumes something of the burden 
of anesthesia The first advantage is most conspicuous during 
regional and spinal anesthesia While some patients dislike to 
give up and become unconscious undoubtedly the majority 
wish to know as little as possible about the operative procedure 
From their point of \iew the best narcosis is a complete narcosis, 
one in which they go to sleep in bed before the operation has 
begun and from which the) awake after the whole procedure 
has been completed This is most desirable in regional and 
spinal anesthesia \n abdominal operation under these anes 
thetics is especiall) unpleasant Here, beside the ordinary 
noises such as the click of forceps and the snap of scissors there 
is the gurgle of intestines and the noise of suction apparatus 
Moreover, the patient is subjected to various unpleasant sensa 
turns due to reflexes from the field of operation, such as nausea 
and vomiting and a ‘ gone sensation’’ of extreme weakness due 
to fall hi blood pressure following traction or hemorrhage Man v 
patients are greatli disturbed, espeaalli m a teaching clinic, 
637 
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tom) was performed Spinal anesthesia preapitated the neuro- 
logical change in the spinal cord evidence of which was present 
before operation but apparent!) misinterpreted This point is 
worth emphasis for spinal anesthesia ma> be harmful to others 
with this disease as it appeared to be in her case Bj the use of 
intramuscular liver extract (Lillj ) given dad) considerable ira 
prov ement has been effected Because of periodic loss of bladder 
control and the development of cjstitis it will be difficult to 
control this case, and it is doubtful if permanent bladder con 
trol will return 

The occurrence of pernicious anemia in toxic and nontoxic 
goiter is occasional!) seen Occasional!) in pernicious anemia 
the basal metabolic rate ma) be elevated and if the anemia is 
severe enough some tach) cardia ma) result When pernicious 
anemia is associated with exophthalmic goiter it is important 
to get the blood count well up before operation In one patient 
who had exophthalmic goiter primary anemia and congestive 
heart failure it was necessar) to resort to transfusion The 
edema increased rapidl) despite Lugol s solution and digitalis 
and it did not seem justifiable to wait for the liver response 
Transfusion turned the tide a prompt diuresis began and from 
then on recov er) was prompt 

It is well to remember that the hemoglobin estimation is the 
true index of ox)gen carrying power and if this is well up surger) 
is safe regardless of the red cell count Not mfrequentl) one 
ma) find a <0 or 80 per cent hemoglobin with a red count of 
two or three million The latter impresses one more than the 
hemoglobin ) et it is the former that reallv counts 

Thus the clinical symptoms of prunarv anemia are suggestive 
of all sorts of clinical pictures One should keep the possibilit) 
of the disease alwavs in mind when dealing with certain surgical 
problems 
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Our medical department believes that the barbiturates inter 
fere with the proper excretion oi the kidney and in some in 
stances have been responsible in highly susceptible individuals 
(or precipitating postoperative uremia 

In our use of preoperative narcosis we have gone through 
several stages In our ether cases before using much spinal 
anesthesia we used moderate doses of morphine and atropine 
usually about J gram of morphine and 1/200 grain of atropine 
On coming to use more spinal anesthesia we continued the same 
dosage and substituted scopolamine for the atropine The 
sedation produced by this was quite mild and many patients 
complained bitterly of the mental ordeal experienced especially 
during abdominal operations The size of the dose was there 
fore gradually increased To our surprise as the amount of 
narcosis was increased the amount of nausea and vomiting 
experienced during the operation under spinal anesthesia de 
creased but if much morphine was employed the test of shin 
sensation to determine the height of the spinal anesthesia proved 
difficult or impossible Nausea and vomiting though infrequent 
during the operation were apt to reappear after operation as the 
patient emerged from the narcosis Sedation composed largely 
of a barbiturate was then tried This was an improvement in 
that shin sensation was readily tested for and nausea and 
vomiting greatly reduced but patients were apt to be restless 
and uncooperative in a condition described above as second 
stage \\c then found that by using a combination of these 
two procedures a middle course could usually be steered which 
nvoi led most of the difficulties that is if too large a proportion 
of a barbiturate or scopolamine or both was used in propor 
tion to the morphine the patient was often restless and unco 
operative and if too large a proportion of morphine was used 
it was difficult to test shin sensation and there was post opera 
tivc vomiting but if the nght proportion between the two was 
used most of these difficulties were avoided 

\\ e now therefore use a combination of these three drugs 
in van mg amounts and proportion such as appear suitable for 
meeting the van mg conditions and for the same anesthetic vary 
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b) the talk of the surgeon explaining to his audience the steps of 
his operation and commenting on the patholog) disclosed 

Preopera ti\e narcosis helps in the management of the anes 
thetic itself where it is a general anesthetic because it reduces 
the amount of the anesthetic necessary This effect is impor 
tant onl> where large amounts of narcosis are emplojed such as 
where av ertin is used Thus it is apparent that there is no realh 
sharp dividing line between preopera tiv e narcosis and basal 
anesthesia 

In contrast to these advantages there are some well marked 
disadvantages to the use of this narcosis It is difficult to get 
just the effect desired The same dosage in different individuals 
of apparent!) the same general resistance ma) produce widely 
var) mg effects In general there maj be said to be three stages 
to the effect produced as the dosage is increased In the first 
stage there is mild sedation The patient is conscious but is 
quiet and less apprehensive In the second stage the patient 
mav or ma) not be conscious or amnesic but m either event he 
loses a certain amount of nervous control and coordination He 
ma) give wa) to his fear or be simpl) uncooperative He i» 
often difficult to manage In the third stage the patient is deeplv 
narcotized He is quiet relaxed usuall) unconscious or at 
least amnesic The first or third stages are aimed at as the 
second is undesirable especiall) if spinal or regional anesthesia 
is used But the variation in the effect of a given dosage occa 
sionall) lands the patient in the second stage The problem 
is less difficult with general anesthesia as patients even in the 
second stage of narcosis usuallv do well after the general anes 
thetic is started It is sunpl) a question of their mental state 
prior to starting the anesthetic 

Another objection to preoperative narcosis is its depressing 
effect on the aged the weak anti the poor risk generally This is 
especiall) important with spinal anesthesia Here we alread) 
have the depressing effect of spinal anesthesia perhaps with 
depressing reflexes from the field of operation possibly even 
gom" on to some degree of shock It is unw ise to add to these 
the depressing effect of much prcoperative narcosis 
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ceive 5 grains of soluble barbital and as much morphine and sco 
polamine as it is thought that they will tolerate w ell This will 
usually be morphine } grain and scopolamine 1/150 grain 
though considerably more might be used with the strong and 
vigorous \\ ith the weak the dose is reduced, but not as sharply 
as with spinal anesthesia, | gram of morphine and 1/300 grain 
of scopolamine being tolerated well by most such patients 
A medium sized dose of avertin just enough to put the pa 
tient soundly asleep makes an excellent preoperative prepara 
tion for regional anesthesia The dosage would be approximately 
50 to 80 mg of avertin per kilo of body weight Avertin has the 
advantage of having a protective influence against the toxic 
effects of the local anesthetic drugs similar to that of the bar 
biturates while the easy induction and complete unconscious 
ness are a great boon to the patient The combination of 
avertin and successful regional anesthesia is highly satisfactory 
With inhalation anesthesia the problem is much simpler 
Before nitrous oxide comparatively heavy doses of narcotics are 
well tolerated They are not only a help to the patient in 
lessening apprehension, but are a decided help in the anesthesia 
itself Here good sized doses are of material assistance by as 
suming some of the burden of the anesthesia, and thus helping 
produce deeper anesthesia and enabling more oxygen to be 
used Thus 3 or 4} grams of sodium pentobarbital with i or $ 
grain of morphine and 1/100 or 1/75 of scopolamine would be 
a fair sized dose This should be reduced considerably for the 
weak to perhaps pentobarbital 3 grams and morphine | gram, 
and scopolamine, 1 /300 grain 

Basal anesthesia with a\crtm, 60 to 100 mg per kilo of body 
weight, makes an excellent preparation for nitrous oxide Anes 
thesia is deeper and the use of more oxygen is possible For 
man> cases this combination makes a splendid anesthesia In 
duction is easy , moderate depth and relaxation are possible, 
there is considerable flexibility and a high degree of safety 

Before ethy lene anesthesia considerably smaller doses are in 
order Ethylene is a much more powerful anesthetic than is 
nitrous oxide so that less help is needed in order to be able to 
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dosage wideh to suit different patients Thus the nervous as3 
apprehensive who are at the same time strong and vigorous 
receive a heavy dose while the aged and weak — even though 
nervous and apprehensive — alvvajs receive a small doe We 
believe that the depressing effect of preoperative narcosis » 
these patients is important and that they should not be handi 
capped by this extra burden Thev are easily controlled under 
inhalation anesthesia even without appreciable narcosis While 
moderate narcosis is permissible with regional anesthesia it 
seems wiser with spinal anesthesia to use 1 light gas anesthesia 
if necessary where the patient is nervous and uncomfortable 
rather than to depend on the narcosis In the past there las 
been some objection to such gas anesthesia because it induced 
exaggerated respiration which interfered with the surgeon sviork 
in the abdomen But with the present method of carbon diosde 
removal explained elsewhere in this issue and the quiet respite 
tion which is thus made possible with gas anesthesia this oh;ec 
tion is largely removed 

For spinal anesthesia the average proceeding for a middle 
aged patient would be 6 grains of sodium amytal or 3 grams cl 
sodium pentobarbital b> mouth with J grain of morphine and 
1 300 grain of scopolamine or simply with j grain of morphine 
subcutaneously These doses are decreased sharply for the poor 
risk to perhaps J grain of morphine alone and are increased 
slightly for the vigorous 

Before regional anesthesia the barbiturates assume a special 
importance because of their protectiv e action against the tone 
effects of drugs of the cocaine-novocain e senes A large dose of 
a barbiturate however without much morphine appears to 
increase the sensitivity of the patient to painful stimuli When 
this protective action of the barbiturates first came to notice 
rather large doses were used and it was found that the results 
of regional anesthesn were d stinctly less satisfactory We 
have therefore reduced the dose of the barbiturate at the same 
time increasing the dose of morphine and have found results 
much better These patients usually tolerate well good sized 
doses of morphine and <=copolamine Our patients usually re 
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Anesthetists are not agreed on the attitude which should 
be taken toward the fall in blood pressure which occurs during 
spinal anesthesia Most writers have felt that some effort should 
be made to maintain the blood pressure, or at least to prevent 
too great a fall One school however, feels not only that the 
fall in blood pressure is not injurious but that certain of the 
measures commonlj taken to prevent it are themselves injurious, 
and that the only measure necessary or permissible (beyond some 
mild stimulation) is the Trendelenburg position 1 Emphasis is 
placed on the harmfulness of the vasoconstrictor drugs It is 
felt that if enough pressor action is obtained to produce a worth 
while effect on the blood pressure the vasoconstriction m the 
region of the vital centers will be such that less blood will be 
brought to them than if no medication had been given One 
writer believes that with ephednne (and by inference, with 
epinephrine) a rise of pulse rate occurs which is out of proportion 
to that of the blood pressure so that the pulse blood pressure 
ratio is less favorable than without the drug He also goes a 
step bejond the vasoconstrictor drugs and criticizes the use of 
fluids 5 

Those who disapprove of the use of vasoconstrictor drugs 
base their attitude apparentl} entircl) on the premise that the 
fall of blood pressure m spinal anesthesia is caused b> its v aso- 
dilating action, with consequent pooling of blood, especiallv m 
the splanchnic region We believe that the problem of the fall 
in blood pressure is not as simple as this and that the last word 
on. Unit. questaow has. vM vet betw savfl 

*43 
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give the patient a reasonable amount of <m gen This gas is 
explosive when mixed with much over 30 per cent oxvgen the 
exact amount varving with conditions Consequenth 11 i» 
unwise to give an amount 0 / preoperatne narcosis xvhich trill 
make it necessar) to give more than this amount of oxvgen in 
order to keep the patient from being too deep ^odium pento- 
barbital to 3 grains with morphine £ gram and scopolamine 
1 300 grain is ample for most patients '•omewhat more mat 
be given to the vigorous and as little as J grain of morphine 
alone to the weak 

There is little need for much narrows before ether One- 
sixth gram of morphine mil help the patient before anesthesia 
and is tisuallv ample Except in quite vigorous subjects more 
than this amount mav <0 depress the respiration as to make 
read} control of the pati* re difficult Enough atropine to 
control secretion is v erv h ' 1 /"’OO grem is usually enough 

for the average adult of r More than this will often 

giv e distressing dryness of l The - need less and 

the vouthful proportionately child of 1 tolerate 

the same do-e as the per-on* 1 



THE CONTROL OF BLOOD PRESSURE IN SPINAL ANES- 
THESIA 
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Anesthetists are not agreed on the attitude which should 
be taken toward the fall in blood pressure which occurs during 
spinal anesthesia Most writers have felt that some effort should 
be made to maintain the blood pressure or at least to prevent 
too great a fall One school however feels not onl) that the 
fall in blood pressure is not injunous but that certain of the 
measures commonly taken to prevent it are themselves injurious 
and that the onl> measure necessarj or permissible (beyond some 
mild stimulation) is the Trendelenburg position s Emphasis is 
placed on the harmfulness of the vasoconstrictor drugs It is 
felt that if enough pressor action is obtained to produce a worth 
while effect on the blood pressure the vasoconstriction m the 
region of the vital centers will be such that less blood will be 
brought to them than if no medication bad been given One 
writer belies es that with ephednne (and b> inference with 
epinephrine) a use of pulse rate occurs which is out of proportion 
to that of the blood pressure so that the pulse blood pressure 
ratio is less favorable than without the drug He also goes a 
step bevond the vasoconstrictor drugs and criticizes the use of 
fluids 1 

Those who disapprove of the use of vasoconstrictor drugs 
base their attitude apparentl) entirety on the premise that the 
fall of blood pressure vn spinal anesthesia is caused bv its vaso- 
dilating action with consequent pooling of blood, especial!} in 
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It is becoming increasing!} evident that there is another 
factor or other factors, at work in addition to vasodilation For 
some >ears it has been known that root block of the splanchnic 
area such as occurs in spinal anesthesia if confined entire!} to 
the splanchnic area causes but a shght fall in blood pressure 
This was clearly pointed out by Bower in 1926 1 and has been 
confirmed b} vanous observers since If however, a similar 
block is placed above the fifth thoracic segment, and is pre- 
vented from reaching the splanchnic area a marked fall in blood 
pressure occurs The exact mechanism of this fall is not clear, 
but certain!} it cannot be due to splanchnic dilatation 

There is evidence that there is some vasodilation throughout 
the bod} in regions apparentl} not directl} affected b} the block 
\bsorption from the spinal canal is ver} rapid When a drug 
is used such as novocaine with which considerable concentra 
tion is necessar} the s}stemic effects of the drug probabl} pla} 
a part in the fall of blood pressure though perhaps not a ver} 
large one * 

It is probable that anoxemia pla}S a ver} important part in 
the production of the fall in blood pressure 4 That cell anoxemia 
is important will probably be admitted b} all but that deficient 
ox>genation of the blood is ver} important in spinal anesthesia 
may not be so readily agreed upon It has how ever been shown 
experimentally that animals ma} be completely paral}zed b> 
overwhelming doses of novocaine given intraspuiall} and vet 
that they will suffer a great fall in blood pressure only with the 
advent of anoxemia 1 4 If anoxemia is prevented b> properly 
applied artificial respiration they can be kept alive for hours 
without marked fall m blood pressure One such animal was 
kept alive by artificial respiration for ten hours and at the end 
of that time was able to resume respiration himself I was 
unfortunate enough myself on one occasion to have the oppor 
tumty of demonstrating m the human being the value of artificial 
respiration in complete respiratory paralj sis from spinal anes- 


•Snee the abo^ewas w 
ptal has shown that in ne 
between the fall m blood pre 


S J G Nowak of the Boston C ty Hos 
e sp nal anesthes a there is a parallel sm 
nd the excret on of novoca ne m the ur ne. 



BLOOD PRESSURE CONTROL IN SPINAL ANESTHESIA 645 


thesia On this occasion (and, I am happy to say, on this 
occasion only) in an endeavor to get a long anesthesia for a high 
abdominal operation, I succeeded in getting paralj sis not onl> 
of all the intercostal muscles but of the diaphragm as well At 
the height of the paralysis not a vestige of voluntary respiration 
could be observed, and without treatment the patient would, of 
course have suffered a fatal fall in blood pressure Yet she was 
carried through very easily by means of artificial respiration 
with a face mash and a bag of oxygen, and no other treatment 
The fall in blood pressure was slight, the operation proceeded 
without interruption, the respiration was resumed in about half 
an hour, and convalescence was smooth and uneventful These 
experiments and this incident indicate the great importance of 
proper oxygenation of the blood in the maintenance of blood 
pressure 

W hile all of the above may not make clear the exact median 
ism of the fall in blood pressure, it does show that there are 
other factors in its production besides splanchnic \asodilation 
In fact some observ ers now feel that the role pla> ed by splanch 
me dilation is a minor one 

Our attitude toward maintaining blood pressure during 
spinal anesthesia w as originally taken purely on clinical evidence 
— a comparison in our minds between patients untreated and 
those given ephedrine and other measures to maintain blood 
pressure Experimental evidence seems to be such as to con 
firm us in this view We, therefore, feel justified in continuing 
with our present attitude We continue to feel that it is desir 
able to hold the blood pressure preferablj at some point between 
normal and two thirds normal Details of the method need not 
be discussed here The) have been published on several occa 
sions one being in these dimes two )ears ago 4 But a few 
aspects of the situation will be mentioned 

We now select patients for spinal anesthesia on a somewhat 
stricter basis than formerlv Formerl) we rejected onl) those 
in whom we felt there was serious risk of fataht) We find 
however, that there are certain patients who, though surviving 
the immediate effects of anesthesia and operation, enter the post 
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operati\e period in such poor condition that convalescence is 
storm) and that the) ma) e\entuall> succumb These patients 
are usuall) of the weak elderl) sclerotic and hypertensive 
t)*pe The) are frequently the subjects of malignanc) and 
require extensive operative procedures The blood pressure 
once lowered comes back only with the greatest difficult) 
They tolerate well only a very low spinal anesthesia and are 
hard hit b) the high ones Therefore with this type of patient 
where the operation is an upper abdominal one and especiall) 
if it wall be prolonged some other form of anesthesia is pre 
ferred usuall) gas and field block 

Out attitude toward the pressor drugs ephednnc and epi 
nephrme is practically unchanged That their action in large 
doses is harmful is generally admitted but constitutes no reason 
for den) mg their -value in small doses 

Ephedrme shows distinct reverse action in that small do«es 
stimulate while large doses depress the heart It is of value m 
maintaining blood pressure but of lutle value or even harmful 
when the blood pressure is once lowered Epinephrine should 
therefore be used here We have decreased somewhat the dose 
of ephedrme which we consider a safe maximum and now fed 
that 50 mg should rarely be exceeded This drug does as 
Saklad pointed out increase the pulse rate but as the pulse 
rate m spinal anesthesia is frequently abnormally low the 
increased rate is often an advantage If the dose is regulated 
with judgment a harmful nse in pulse rate is seldom seen 
Epinephrine seems to us the best circulatory stimulant for 
use during the anesthesia as opposed to prophylaxis before 
anesthesia as with ephedrme Epinephrine is a normal stim 
ulant to the vascular s>stem and its action is rapi 1 and power 
ful The pulse rate is usual]} turned toward normal The com 
mon effect is for the pulse to fall as the blood pressure rises 
Occasionally an abnormally slow pulse is increased in rate 
Great care should be used to avoid overstimulation This 
can best be accomplished we believe b> means of small repeated 
doses given subcutaneous!) or intramuscularh earl) before 
there has been an\ great fall in blood pressure 
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We still belie\e fluids to be of \alue both in the prophylaxis 
and the treatment of vasculai depression Of late we have used 
transfusion somewhat more frequently where some anemia 
has existed In a few instances two transfusions have been used 
in connection with operation on one patient Such patients 
have been elderly ones in poor condition and requiring extensive 
operations for malignancy The procedure has been to give a 
transfusion the afternoon before operation salt solution and 
glucose in the morning immediately before operation and an 
other transfusion immediately after operation We have lately 
avoided doing transfusion immediately before operation because 
of the possibility {even though remote) of a slight transfusion 
reaction coming at the same time as vascular depression from the 
anesthesia It has seemed to us that these two transfusions 
earned through these patients in surprisingly good condition 
In the few cases where this double transfusion has been done 
we have been immensely pleased with the results 

Labat has done a service for spinal anesthesia by calling 
repeated and emphatic attention to the value of the Trendelen 
burg position \\ e agree heartily with his views in this respect 
W e w ish to call attention again however to the danger of fngh 
Trendelenburg with obese patients who have large masses of 
abdominal fat W ith these patients such a position may induce 
rapid and severe collapse apparently because of respiratory 
difficulty and anoxemia A similar but far greater danger exists 
in the Uuie position 

We have been increasingly impressed with the importance of 
the role which the respiratory factor plays in producing the fall 
m blood pressure Some idea of its importance was given in 
the early part of this paper The anesthetist should alway s have 
at hand oxygen and means for giving it instantly and efficiently 
by artificial respiration As in other means of treatment how 
ever its value is probably greater as prophylaxis than as 
treatment 

SUMMARY 

Every attempt should be made to keep the blood pressure of 
patients undergoing sp, n al anesthesia at some point between 
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normal and two-thirds normal The complete mechanism of the 
fall in blood pressure is not entirely understood This fall is 
probably due to a number of different factors and ma> be treated 
from a number of different angles The pressor drugs are a two- 
edged sword being of great value when properl} used but 
otherwise capable of considerable harm Fluids, especiall} 
transfusion oxygen and the Trendelenbrug position each are 
of importance 
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POSTOPERATIVE PULMONARY COMPLICATIONS A 
COMPARISON OF THE EFFECT OF SPINAL AND OF 
ETHER ANESTHESIA 

Lincoln F Sise 


Writers w the past have stressed the lack of effect which 
spinal anesthesia had on the vital organs of the body Until 
recently they felt that this lack of effect upon the lungs made 
it especially valuable when pulmonary complications might be 
anticipated and that in general it made postoperative pul 
monary complications less probable as compared with ether 
This view seems reasonable since ether irritates the respiratory 
tract increases the secretions and abolishes the reflexes of the 
gtottis Of late however the pendulum has swung somewhat 
the other way and there has been a tendency to feel that the 
comparison is less favorable to spinal anesthesia and that it 
might even have a tendency to increase pulmonary comphca 
tions The use of spinal anesthesia has probably been limited of 
late because of this fear 

This attitude maj have been accentuated or even caused by 
a report of McKittnch McClure and Sw ect * on spinal anes 
thesia giving a comparison of the postoperative pulmonary com 
plications under spinal and under ether anesthesia (Table 1) 

At the Massachusetts General Hospital where these statistics 
originated cases arc admitted to the East and to the West 
Surgical Services alternately as far as possible The presumption, 
therefore is that the number and character of the cases on these 
two services is approximately the same During the first year 
of the report 1927 to 1928 ether was used mostly on both 
services During the second year this procedure was continued 
on the West Surgical Service, but spinal anesthesia was used 
targclv on the East Surgical Service The results indicate a 
649 
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normal and two thirds normal The complete mechanism of the 
fall m blood pressure is not entirely understood This fall is 
probabh due to a number of different factors and ma\ be treated 
from a number of different angles The pressor drugs are a two- 
edged sword being of great value when properly used but 
otherwise capable of considerable harm Fluids especially 
transfusion oxygen and the Trendelenbrug position each are 
of importance 
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TABLE 2 

MiseEUAfctovs Retouts No Sigmfic>at Results 
Ether 

Cases P C Percent 

42 5 11 9 

400 7 17 

Total 12 2 7 

Spinal 

Cases r C Percent 

281 24 85 

400 7 17 

250 0 0 

250 0 0 

Total 1181 31 2 6 

surface In the above table it is noticeable that there is a wide 
variation in the individual results so wide in fact that it seems 
a matter of chance that the end results in the two anesthetics 
are so nearly the same These variations suggest the possibility 
of a wide margin of error through the inclusion of some outside 
factor which influences the results 

This outside factor may well be a variation in the type of 
operation It has been universally recognized that the type of 
operation is the predominant factor in the production of post- 
operativ e pulmonary complications Elwyn,* whose figures have 
been widely quoted gives the pulmonary complications follow 
ing \anous operations as follows E\tremities 0 75 per cent, 
appendix 3 2 per cent and stomach 14 2 per cent Others have 
published similar results Where one senes of figures includes 
mam stomach operations and few on the extremities, and an 
other includes many extremity operations and few on the stom 
ach the first series will ha\e a much higher incidence of post- 
operative pulmonary complications than the second, simply 
because of the difference in the types of operation and entirely 
independent of the anesthetic used 

To make a fair comparison, therefore, the type of operatwwv 
should be approximateh the same under each anesthetic W ith 


Brunn and Br 11* 
Foss and Hupp* 
Johnson’ 
Thompson" 


Brunn and Brill 
Foss and Hupp* 



6S< 


LINCOLN F SISE 


TABLE 1 

McKittmck* Report Mvrked Increase in Pixmonvrv Cohplica 
tions After Spin a Anesthesu 


Exit Surncil Strocr 


Mass %e collapse 
Pulmonary embolus 
Bronchitis 
Pleur s> 

Lppcr resp ratory 


considerable increase of pulmonary complications under spinal 
anesthesia Utile the pulmonary complications decreased by 
nine on the service which continued the use of ether they in 
creased by fourteen on the service which shifted to spinal 
anesthesia 

Such a marked increase under spinal anesthesia seem* 
illogical and not in accord with theoretical considerations 
Neither is it in accord with our clinical impression of our results 
at the Lahey Clinic To clarify the situation therefore, it 
seemed advisable to make an in\ estimation to determine if 
possible, whether the results of others agreed with those of 
McKittnck et al or whether his results w ere an isolated instance, 
due perhaps to some special condition 

I have, therefore gone over current medical literature and 
over our own records for the last two complete vears 1929 and 
1930 

Table 2 is a compilation of a senes of miscellaneous operations 
under the two anesthetics The variation in the final result is 
not enough to be significant Certainlv no significant increase is 
shown under spinal anesthesia 

Great care is necessary in the interpretation of statistics 
Thev may easily be distorted bv some factor not evident on the 
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TABLE 2 

Miscellaseois Reports No Sigvific\nt Results 
Biker 

Casa P C Percent 

42 5 11 9 

400 7 17 

Total «2 12 2 7 

281 24 8 5 

400 7 17 

250 0 0 

250 0 0 

Total URV 51 2 6 

surface In the above table it is noticeable that there is a wide 
variation in the individual results so wide in fact that it seems 
a matter of chance that the end results in the two anesthetics 
are so nearly the same These variations suggest the possibility 
of a wide margin of error through the inclusion of some outside 
factor which influences the results 

This outside factor may well be a vanation m the type of 
operation It has been universally recognized that the type of 
operation is the predominant factor in the production of post 
operate e pulmonary complications Elwyn 1 whose figures ha\e 
been widely quoted gives the pulmonary complications follow 
ing xanous operations as follows Extremities 0 75 per cent, 
appendix 3 2 per cent and stomach 14 2 per cent Others have 
published similar results Where one series of figures includes 
man\ stomach operations and few on the extremities and an 
other includes man) extremitj operations and few on the stom 
ach the first senes will ha\e a much higher incidence of post 
operatne pulmonar) complications than the second simply 
because of the difference in the tvpes of operation and entire!) 
independent of the anesthetic used 

To make a fair comparison therefore, the tvpe of operation 
should be approximate!! the same under each anesthetic W ith 


Brunn and Br II 1 
Foss and Rupp* 
Johnson 7 
Thompson 


Brunn and Br tP 
Foss and Rupp* 
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Ihjs in mind I have arbitranl} chosen to compare abdonuna) 
operations as the most fertile field for pulmonary complies 
tions and ha\e divided them into upper abdominal operations 
and lower abdominal operations 

TABLE 3 


Lpper Aroovisu. Operations More Th»n Twice as MlM pn. 
uo\ kR\ Complication* After Ether a* After Spinal Anesthesia 



It is impossible to get a senes of figures which is ideall} fair 
Not man} suitable figures ha\e been published Those avail 
able are shown in Tables 3 and 4 The La he} Clinic figures 


TABLE 4 

Lower Abdominal Operations Jn 0 Significant Resllts 



comprise spinal anesthesia cases for > ears 1929 to 1930 and ether 
cases for the >ears 1924 to 1925 previously published 10 This 
is not an ideal companson as the incidence of pulmonar> com 
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plications vanes somewhat with different seasons Another 
factor complicates the picture still more The upper abdominal 
operations under spinal anesthesia in 1929 and 1930 all had 
inhalations of caibon dioxide after operation as prophjlaxis 
against pulmonary complications, while the ether cases in 1924 
and 1925 did not have None of the lower abdominal operations 
had these inhalations That a favorable effect of these inhala 
tions in upper abdominal operations under spinal anesthesia was 
not responsible for the favorable comparison for spinal anesthesia 
in the final figures is shown by the fact that the comparison be 
tween the two anesthetics is less favorable to spinal anesthesia 
in the Lahey Clinic figures than in any of the others The series 
reported by B£rard are all gastric operations The combined 


TABLF 5 

Simmmu of Tables 3 and 4 


1 

."d.. 

“Si“— ■*“ | 

Ether «tw 


aicement 


C»vi 

P c 

P«« n i 


PC | 

Percent 

Upper abdom nal 

S27 

22 

4 2 

411 

44 

10 7 

Ix>»er altdonttnal 

481 

12 

2 5 

362 

13 

2 3 


figures are shown in Table 5 In upper abdominal operations 
there are more than twice as many pulmonarj complications 
under ether as under spinal anesthesia, while in lower abdominal 
operations the variation between the two anesthetics is not 
enough to be significant 

These figures are at direct variance with those of McKittrich 
It seems probable, therefore that in his case there was, as sug 
Rested earlier some special condition present which influenced 
the result This factor ma> well ha\e been the close attention 
and care with which his cases of spinal anesthesia were followed 
up after operation as compared with the ordman, routine on 
the other service It is highl\ probable that on 3 n> large hos 
pital sen ice a careful follow up of patients after operation will 
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disclose man} mild pulmonary complications which in the 
ordinal} course of events will escape attention, or at least not 
be recorded 

Conclusion — Spinal anesthesia is not followed b\ more 
pulmonai} complication than is ether, but on the contrar) is 
probabl} followed b) less 
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DIFFICULTIES IN THE DIFFERENTIATION OF POST 
OPERATIVE PULMONARY COMPLICATIONS 

RlCHVKD II OVFRHOLT \ND J ROSS \EAL 


Evidences of a pulmonary disturbance sufficient m mag 
mtude to cause great concern present themselves quite Ire 
quentlj in patients after abdominal operations The difficulty 
of determining the seriousness of such disturbances comes in 
those patients who have a marked degree of hypoventilation of 
both lower lobes These patients often have difficulty in breath 
ing employ the accessory muscles of respiration and have 
abnormal physical signs There may be an elevation in the 
temperature pulse and respiratory rate Should a bedside 
roentgenogram be made an intensification or mottling in the 
lung field and a clouding of the bases will often be shown 

If these signs of a pulmonary complication result from faulty 
aeration of the lower lobe they disappear in direct proportion 
to the reestablishment of pulmonary ventilation Many of these 
patients actually appear to have a bilateral complete or partial 
atelectasis of the lower lobes Should there be a superimposed 
infection in the lungs the chmcal course depen ling on the ex 
tent of the infection will be altered Obviously once an mfec 
tious process has been established an actual pneumonia then 
exists This may vary from a small area of pneumonitis to an 
extensive bronchial or lobular pneumonia 

This transition from a pulmonary disturbance due primarily 
to a mechanical failure of proper aeration to one which is de 
pendent upon infection makes the differentiation of pulmonary 
complications difficult 

There is less trouble in recognizing or in evaluating certain 
other postoperative pulmonary complications Unilateral mas 
*ss 
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sue atelectasis with the shifting of surrounding structures to 
compensate for the diminished lobe v olume is easH> recognized 
Pulmonary infarction as well mar present such symptoms and 
signs to enable one to separate it quite easU) from the others. 
Bronchitis, per se, should be easilj detected Pleunsj, lung 
abscess or pulmonary edema should also be considered in the 
group of pulmonary complications How ev er, these are often 
associated with other conditions and confusion in the differential 
diagnosis is less apt to occur 

We are summanzing certain case reports which ma> illus- 
trate some of the problems in the differential diagnosis of post 
operative pulmonarv complications 

Case 1 — Miss M J C age fiftv two ' ears The patient 
was admitted on December 3 19J1 to the New England Baptist 
Hospital She presented a historv typical of chrome gall 
bladder disease There were no other significant points in the 
historj and subsequent examination faded to reveal an' ab 
normality other than that referable to the gallbladder The chest 
was entirel) negative Dr H M Clute on December 7th re 
moved the gallbladder and did a cboledocbostoraj under spinal 
anesthesia On the following daj examination of the chest 
showed good expansion of the upper anterior thorax diminished 
excursions of the lower thorax and a bilateral elevation of the 
diaphragm which bj percussion was on a level with the sixth or 
seventh nb posteriori} Percussion antenorl} gave a hyper 
resonant note and the superficial area of cardiac dulness was 
defimtel} diminished in size The breath sounds were exag 
gerated antenorl) and diminished posteriori) On the second 
da> the phjsical sounds in the chest were the same Three 
da)s after operation there was still a definite diminution m the 
excursion of the lower chest There was a dull percussion note 
over the right lower Jobe Tubular breathing was heard over the 
same area A bedside roentgenogram showed a high position 
of the diaphragm and a haziness in the lung above with clear 
apices (Fig 20a a ) A lateral exposure showed obscuration of 
the costophremc sums postenorh Areas over which tubular 
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breathing could be heard persisted for forty eight hours, and 
then crackling rales appeared The chest was entirely dear of 
abnormal physical signs on the sixth postoperative day A 
slight nonproductive cough was the only respiratory symptom 
There was no unusual elevation in the temperature, pulse or 
respiratory rate (Fig 206) A bedside roentgenogram of this 
patient taken six weeks after operation showed a normal chest 
with the diaphragm in its usual position (rig 205, b) 



I is 20’’ — t ase I a beds de roentgenogram three da>s after gallbladder 
operal on Note s ze of chest pos tion of diaphragm and haziness in the lung 
fiells The ease with which this picture can be confused with pneumonia is 
self e\ dent b Same case six weeks later Pos tion for exposure similar 
Note normal diaphragmat c contour and pos tion expanded lower lolies and 
dear lung fields 

Coin ntcnl — This patient did not have a pneumonia although 
she show ed signs which might have been due to a consolidation 
at the right base t r tubular breathing dulncss on percussion, 
and a hazv roentgenogram These signs resulted from hypo- 
ventilation of the lower lobe Thc\ did not appear at first 
becaa«e o! the presence of resiilua) air m the aheoh \s ah 
sorption and apncumaioxis took place the signs of apparent 
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sue atelectasis with the shifting of surrounding structures to 
compensate for the diminished lobe v olume is easilj recognized 
Pulmonary infarction as well maj present such sjmptoms and 
signs to enable one to separate it quite easilj from the others 
bronchitis per se should be easilj detected Pleurisj lung 
abscess or pulmonarj edema should also be considered in the 
group of pulmonarj complications However, these are often 
associated with other conditions and confusion in the differentia 
diagnosis is less apt to occur 

We are summarizing certain case reports which maj dl us ' 
trate some of the problems in the differential diagnosis of post 
operative pulmonarv complications 

Case I — Miss M J C age fiftv two jears The patient 
was admitted on December 3 1931 to the New England Baptist 
Hospital She presented a historj typical of chronic gaU 
bladder disease There were no other significant points in the 
historj and subsequent examination failed to reveal an\ ab- 
normality other than that referable to the gallbladder The chest 
was entirely negative Dr H M Clute on December 7th re- 
moved the gallbladder and did a choledochostomj under spm»l 
anesthesia On the following daj examination of the chest 
showed good expansion of the upper anterior thorax diminished 
excursions of the lower thorax and a bilateral elevation of the 
diaphragm which by percussion was on a level with the Sixth or 
seventh rib posteriorly Percussion anteriorlj gave a hyper 
resonant note and the superficial area of cardiac dulness was 
definitelj diminished in size The breath sounds were exag 
gerated anteriorlj and diminished postenorlv On the second 
day the physical soun Is m the chest were the same Three 
dajs after operation there was still a definite diminution in the 
excursion of the lower chest There was a dull percussion note 
over the right lower lobe Tubular breathing was hear 1 over the 
same area A bedside roentgenogram showed a high position 
of the diaphragm and a h32iness in the lung above with clear 
pices (Fig 20o o) A lateral exposure showed obscuration of 
the costophrenic sinus postenorlv Areas over which tubular 
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Case II —Mr J S J age thirty seven > ears He was ad 
mitted to the New England Deaconess Hospital on September 
20 1931 He gaae the typical story and physical findings of 
acute appendicitis His chest examination at this time was 
entirely negative He was operated upon by Dr R H Overholt 
under spinal anesthesia on the same date and an acute infiam 
matory appendix was removed No drainage was emplojed 


) 


Fig 207 — Case 11 a Beds de roentgenogram made twent) Tour hours 
after ap) endectomj Note thoracic stt d aphragmat c pos tion and cloud 
ing of lung fields especially on the right Note abscess of card ac d splace 
i ent or d fference n intercostal spaces on the two s des b Same case four 
n onths liter Etposure and pos t on the same Note s z« of normal chest 
aerat on at the 1 ises and con pare with postoperative film 

The patient had a severe temperature reaction reaching 10a F 
within twent> four hours The pulse was 100 and the re«pira 
tor> rate 30 at this time A white blood count was 10,500 The 
patient had d) vpnea and the accessor) muscles of respiration 
were brought into pla) There was a sen*e of constriction about 
the chc<d The face was flushed and he perspired f reel) There 
were no other svmptoms such as chest pain cyanosis or cough 
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consolidation were elicited When expansion was reestablished 
thej disappeared The absence of an increase m temperature 
and the transient nature of the physical signs also indicate that 
these findings were a result of a mechanical interference with 
lung expansion and not to infection The comparison of (he 
roentgenograms made immediate!} after operation and six weels 


» — J c 



F rr 206 — Hosp ral c! n cal record of Case I Note absence of an ele at on of 
the temperature pulse or reap ratory rate 

later demonstrates verx well the reduction m lung \oIume that 
follows abdominal operations This has been previousl} pointed 
out b) one of us 1 The alteration of the appearance of the roent 
eeno'wams is due to the elevated position of the diaphragm and 
to the restricted lower thoracic and abdominal respirator) 

excursions 
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Case II — sir J S J , age thirty seven years He was ad 
nutted to the New England Deaconess Hospital on September 
20 1931 He gave the typical story and physical findings of 
acute appendicitis His chest examination at this time was 
entirely negative He was operated upon by Dr R H Overholt 
under spinal anesthesia on the same date and an acute inflam 
matory appendix was removed No drainage was employed 


i 


Fig 207 — Case 11 a Beds le roentgenogram made twenty lour hours 
alter appendectomv Note thoracic sue diaphragmatic position and cloud 
mg of lung fields especially on the right Note abscess of card ac displace 
11 ent or d fference in intercostal spaces on the two sides b Same case four 
months liter Fxposure and position the same Note sire of normal chest 
aerat on at the liases and compare with postoperative film 


The patient had a severe temperature reaction reaching 105 F 
within twentv four hours The pulse was 100 and the respira 
ton rate 30 at this time A white blood count was 10,500 The 
patient had dyspnea and the accessory muscles of respiration 
were brought into play There w as a sense of constriction about 
the chest The face was flushed and he perspired freeh There 
were no other symptoms such as chest pain, cyanosis or cough 
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Examination of the chest showed diminished expansion of tie 
lower thorax dulness o\er the right base postenorh and there 
w as tubular breathing o\ er the same area There wa* increased 
re«onance o\cr the chest anteriorly Dr Menard of the medial 
department was of the opinion that the complication was either 
a definite hvpo\ entilation with atelectasis or pneumonia l 



bedside roentgenogram was made twenty four hours after 
operation and the report bj Dr L B Morrison was The 
domes of the diaphragm are smooth rounded and in position 
The inter-paces on the right are Eighth narrow The ngbt chest 
shows decreased dulness from the diaphragm up to the ley el of 
the sc'enth nb postenorlv Thi» suggests the possibility of an 
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actual pneumonia (Fig 207 a) The next day the pulmonary 
symptoms had disappeared and the temperature made a rapid 
decline (Fig 208) The tubular breathing at the right base was 
gone and a few crackling riles were heard with diminished 
breath sounds After the third day abnormal physical signs in 
the chest could not be elicited The patient left the hospital 
in schedule time and was symptom free The patient returned 
to the clinic for follow up examination four months after opera 
tion There were no residual lung findings and a bedside roent 
genogram taken in exactly the same way as the postoperative 
examination was made to determine the normal thoracic contour 
for this patient (Fig 207 b ) 

Conmcitt — During the first twenty four hours of the con 
valescence there were all of the signs of consolidation of the 
lower right lobe From the lack of cardiac displacement and 
with the presence of tubulaT breath sounds over the involved 
area one would favor a diagnosis of pneumonia rather than 
collapse The rapid subsidence of symptoms and physical signs 
coincidental with increased pulmonary ventilation however 
forces us to conclude that the principal cause for this patient s 
pulmonary trouble was failure of aeration rather than infection 
Certainly such a rapid recovery could not take place if an actual 
pneumonic process was the cause of the elevated temperature and 
lower lobe findings This case illustrates very well bow a 
mottling in the x ray may be very confusing The roentgeno 
gram taken four months later for comparison with the one 
made after operation shows a marked difference in the position 
of the diaphragm For this reason much of the change in the 
lung field could be explained on the basis of a markedly diminished 
lung volume immediately after operation (t ig 207, 6) 

Case III Mrs 1 G M age thirti sei en y ears She was 
admitted to the New England Deaconess Hospital on July 2o 
1931 There were si mptoms referable to a retrodisplacement of 
the uterus and the pbisical examination including the chest 
showed nothing cl«e On \ugust 1 1931 Dr R B Cattell 
suepen le<l the uterus and removed the appendix under *pmal 
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Examination of the tie'* showed dminiahed expansion of the 
lower thtrax, dxJne&s over tie nn*t ba^e posteriori} and there 
was tubular treating over the sane a*ea There was increased 
resonance over the che«t antenodv D- Menard of the medical 
department was of the opinion that the complication was either 
a definite bvpoven Hatton wi*h ate’ec’a— s or pneumonia \ 
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actual pneumonia (rig 207 a) The next day the pulmonary 
symptoms had disappeared and the temperature made a Tapid 
decline (Fig 208) The tubular breathing at the right base was 
gone and a few crackling riles were heard with diminished 
breath sounds After the third day abnormal physical signs in 
the chest could not be elicited The patient left the hospital 
in schedule time and was symptom free The patient returned 
to the clinic for follow up examination four months after opera 
tion There were no residual lung findings and a bedside roent 
genogram taken in exactly the same way as the postoperative 
examination was made to determine the normal thoracic contour 
for this patient (Fig 207 b) 

Comment — During the first twenty four hours of the con 
valesccnce there were all of the signs of consolidation of the 
lower right lobe From the lack of cardiac displacement and 
with the presence of tubular breath sounds over the involved 
area one would favor a diagnosis of pneumonia rather than 
collapse The rapid subsidence of symptoms and physical signs 
coincidental with increased pulmonary ventilation however, 
forces us to conclude that the principal cause for this patient s 
pulmonary trouble was failure of aeration rather than infection 
Certainly such a rapid recover) could not take place if an actual 
pneumonic process w as the cause of the elev ated temperature and 
lower lobe findings This case illustrates very well how a 
mottling in the ar ray may he very confusing The roentgeno 
gram taken four months later for comparison with the one 
made after operation shows a marked difference in the position 
of the diaphragm Foe this reason much of the change in the 
lung field could be explained on the basis of a markedly diminished 
lung volume immediately after operation (Fig 207, b) 

Case III — Mrs E G M age thirtv sev en y ears She was 
admitted to the New England Deaconess Hospital on Julv 2o 
1931 There were sv mptoms referable to a retrodisplacement of 
the uterus and the phvsical examination including the chest 
showed nothing e)«e On August 1, 1931 Dr R B Cattell 
suspended the uterus and removed the appendix under spinal 
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anesthesia For the first two days after operation the typical 
alteration in physical signs due to diminished xentilation were 
found, including tubular breathing at the right base At this 
time there was a moderate temperature elevation (Fig 209) 
There was a distressing cough, little expectoration and no 
hemoptysis or chest pain On the third day- the temperature 



went up and the chest signs persisted The right base was duIJ 
to percussion and the tubular breathing was still present At 
the height of the temperature reaction the white blood count was 
16 400 A bedside roentgenogram made ele\ en day s after opera- 
tion demonstrated a mottling of the right lower lobe which con 
eealed the diaphragm and extended up as far as the sexenth 
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interspace posteriorly The heart was displaced slightly to the 
right and there was some narrowing of the intercostal spaces 
(Fig 210) The fever continued for a week after operation and 
there was a gradual clearing of the signs although when the 
patient was discharged on the twenty first day there were still 
a few rales audible at the nght base 

Comment —Here is an example of an engrafted infection in 
atelectatic lung areas The roentgenogram on the eleventh 
postoperative day (see Fig 204) still showed some evidences 



Iig 210 Case 111 Bedsde roentgenogram male elexen days after 
pel c operat on Note cloud ng at r ght l tse represent ng res dual pul 
n nnary nfect on \lso note that the d aphragm s n about t* normal po 
s t on more of the lung field can lie \ sual zed and hence there s less confus on 
al»ut the I agnos s 

that there "as diminished lung volume which means atelectasis 
as the intercostal spaces on the affected side were slight!) nar 
towed ami there was some displacement of the heart to that side 
It was impossible to predict the course of events during the 
tirst forts eight hours S\mptoms and signs closel) resembled 
those in cases I and II Here how c\ cr there was a failure to 
maintain adequate pulmonarv function which is so necessarv if 
an infectious ptoccss is to he prevented The absence of a sudden 
onset of chest pain and hcmopUsis together with the distnbu 
tton of the lesion in the right lung base as demonstrated in the 
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roentgenogram are suffiaent to rule out the pos$ibiIit\ of an 
infarction Spinal anesthesia at the tune of the operation and 
the freedom of bronchial symptoms throughout the comales 
cence make it 'erj improbable that aspiration was responsible 
for the pulmonan complication 


Case IV —Mr D P age fiftj nine }ears This man was 
admitted to the \ew England Deaconess Hospital on December 
1, 1931 presenting symptoms of chronic gallbladder disease 



Physical findings were unimportant except for a slight emphj 
sematous type of chest On December 14 1931 Dr Clute did 
a cholec\ stectomj and appendectomj under spinal anesthesia 
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The common duct was not explored One cigaret dram was 
put in the upper abdomen Twenty lour hours after operation, 
there was a temperature elevation as high as 10-1 F (Fig 211) 
Productive cough, hiccough, moderate dyspnea and slight cy 
anosis were present Chest discomfort or pain was not com- 
plained of In addition to the usual postoperative diminished 
expansion, diaphragmatic elevation and anterior emphysema, 
there was dulness at the left base and tubular breathing After 
several forced inhalations the tubular breathing disappeared 
and was replaced by riles A marked fall m temperature took 
place that day On the second postoperative day there was a 



tig 212 — Case I\ houith postoperative lay bedside roe llgenogram The 
d agnos s is qu te definite Note d strd ution of the mottl ng 

return of the tubulai breathing with a suppression of breath 
sounds anti dulness on percussion There was expectoration of 
thick tenacious sputum of prune juice character on the third 
postoperam e da% and riles were heard extensiv ely o\er the left 
chest The temperature again ascended, and a roentgenogram 
taken on the fourth das showed a mottling quite extensile, on 
the left side (Fig 212) \ diagnosis of bronchopneumonia was 

made Fhj steal signs could be elicited o\ cr the left chest for a 
penod of ten to Iw el\ e dax s although the temperature returned 
gradually to normal within a six-da\ penod 

Comment —The routine ecaJaation of the postoperatixe pul 
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monary status of this patient showed at first the effects of faulty 
aeration The fact that on the first postoperativ e day deep 
breathing caused a disappearance of the tubular breath sounds 
indicated that this sign was elicited o'er a poorly ventilated 
lung Proper \entdation could not be maintained and super 
imposed infection was evident on the third da\ with an ex 
tension rather than a clearing of the process The presence of 
prune juice sputum a slowly subsiding temperature and per 
sistent rales proved that a true pneumonia existed Therefore 
this case is classified as a postoperative bronchopneumonia 
whereas Cases I and II were not 

Case V— Mrs M \ B age thirty seven years This pa 
tient was admitted to the New England Deaconess Hospital 
for a tonsillectomy A preoperative examination of the chest 
revealed no abnormality On June 21 1029 Dr \\ B Hoover 
performed a tonsillectomy under local anesthesia On the fol 
lowing day her temperature reached 103 F the pulse was 120 
and the respiratory rate 22 (Fig 213) She complained of pain 
in the chest and epigastrium Dr Hurxthal of the medical de- 
partment found dulness and diminished breath sounds over the 
right lower lobe posteriorly On the second postoperative dav 
there was an area over which tubular breathing was heard A 
roentgenogram on the third postoperative day revealed an in 
creased area of density at the right base which was interpreted 
as representing pneumonia (Fig 214) The temperature sub- 
sided in forty eight hours and the phy sical signs disappeared 
almost equallv as fast On July 1st six dajs after the first 
roentgenogram a second studv was made and a perfectly nor 
mal chest found The patient was discharged entirclv well on 
July 4th thirteen day s after operation 

Comment — The differential diagnosis here lies between as 
piration with atelectasis pneumonia and infarction Anv pul 
monarv complication after tonsillectomy makes one suspicious 
of an embolic lesion The pain which this patient complained 
of shortly after operation might support this diagnosis The 
absence of hemoptysis and the transitory nature of the physical 




Fig 213 —Case \ Clinical record showing marled febrile reaction with 
rapid subsidence following tonsillectomy Correlate this record with the 
roentgenographical findings 
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monary stafus of this patient showed at first the effects of fault* 
aeration The fact that on the first postoperative da* deep 
breathing caused a disappearance of the tubular breath sounds 
indicated that this sign was elicited over a poor!} ventilated 
lung Proper ventilation could not be maintained and super 
imposed infection was evident on the third dav with an ev 
tension rather than a clearing of the process The presence of 
prune juice sputum a slowly subsiding temperature and per 
sistent rales proved that a true pneumonia existed Therefore 
this case is classified as a postoperative bronchopneumonia 
whereas Cases I and II were not 

Case V — Mrs M \ B age thirty seven years This pa 
tient was admitted to the hew England Deaconess Hospital 
for a tonsillcctomj A preoperative examination of the chest 
revealed no abnormality On June 21 19 29 Dr U B Hoover 
performed a tonsillectomy under local anesthesia On the fol 
lowing day her temperature reached 103 F the pulse was 120 
and the respiratory rate 22 (Fig 213) She complained of pain 
in the chest and epigastrium Dr Hurxthal of the medical de 
partment found dulness and diminished breath sounds over the 
right lower lobe posteriori) On the second postoperative day 
there was an area over which tubular breathing was heard A 
roentgenogram on the third postoperative dav revealed an m 
creased area of density at the right base which was interpreted 
as representing pneumonia (Tig 214) The temperature sub 
sided jn forty eight hours and the physical signs disappeared 
almost equally as fast On July 1st six davs after the first 
roentgenogram a second study was made and a perfectly nor 
mal chest found The patient was discharged entirch well on 
July 4th thirteen days after operation 

Comment The differential diagnosis here lies between as 
piration with atelectasis pneumonia and infarction Anv pul 
tnonary complication after tonsillectomy makes one suspicious 
of an embolic lesion The pain which this patient complained 
of shortly after operation might support this diagnosis The 
absence of hemoptysis and the transitory nature of the physical 
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present date two and a half weeks after the onset of the symp 
toms of the pulmonary complication 

Commait — There can be little doubt that this complication 
is one due to an embolic process The freedom of pulmonary 
symptoms throughout the early part of the convalescence, the 



Fig 215 — Case VI Cl n cal record of a pat ent who had a suprapub c 
cystostomy performed Arrow ind cates time when pulmonary symptoms 
developed on the fifteenth postoperat ve day Note small r se in temperature 
on the seventeenth day The change in the pulse rate was more indicative 
of a d sturl ance than the temperature or resp ratory rate 

sudden appearance of pain in the chest hemoptysis and cough 
with later a friction rub rales and tubular breathing are all 
indicative of pulmonary infarction Roentgenographical ex 
animation verified this diagnosis The shadow in the lung was 
small and its location and appearance entirely different than 
that seen in the other cases The (act that the signs in the chest 
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signs together with the fact that the x raj shadow complete!) 
disappeared in a short tune would definitely indicate that an 
embolic process was not present Certain]),, an occlusion of a 
pulmonary vessel large enough to produce such roentgeno 
graphical findings at one time would cause destruction of pul 
monary tissue with subsequent scarring This complication was 
most likely caused by asp nation at the tune of operation 
bronchial occlusion and a resulting area of atelectasis 

Case VI — Mr \\ W age fifty eight y ears This patient 
was admitted to the \ew England Baptist Hospital because of 
prostatic hypertrophy Physical examination revealed no other 
pathology except some arteriosclerosis and a blood pressure of 
180/120 Examination of the lungs showed them to be normal 
A suprapubic cy stostomy and bilateral vasectomy was performed 
by Dr J B Hicks on December 22 1931 under sacra! and 
regional anesthesia His convalescence was uninterrupted in all 
respects for a period of fifteen days During this time he had 
regained enough strength to be out of bed On January 7th he 
complained of a sudden pain in the right chest There was a 
temperature elevation on this day with an immediate return to 
normal (Fig 215) On physical examination there was dimin 
ished expansion at the right base a slight diminution m per 
cussion especially in the lower lateral aspect of the chest and 
extending slightly anteriorly and the breath sounds were dis- 
tant with occasional crackling riles Two days later the 
patient s cough became productive of bright red sputum A 
bedside roentgenogram was made three days after the onset of 
his chest pain and a small area of density was seen near the 
hilum of the right lower lobe (Fig 216) Four days after the 
onset of this complication Dr 0 J Menard found that the 
area of dulness had slightly increased in size there was possibly 
some shift of the heart to the right the breath sounds were 
diminished at the extreme base and just above this point 
tubular breathing could be heard A diagnosis of either infarct 
or collapse was made A friction rub was heard from time to 
The diminished dulness and riles have persisted to the 


time 



FiK 217 — Clinical chart showing reaction )n the case of massive atelec 
tasis Note sharp onset ami the slow return to norma! Compare this with 
F|j.» 206 an,} 208 



Fig 218— Bedside roentgenogram fort> eight hours alter operation 
show mg classical Picture of mass lve atelectasis Nonce homogeneous density, 
cardiac displacement, and narrow ed intercostal spaces on the left 
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hate persisted so long demonstrates that actual injury to pul 
monary tissue has resulted It is interesting to compare the 
roentgenogram in this type of pulmonary complication with the 
film of a patient with hypoventilation that conies immediate]} 
after abdominal procedures, or w ith the film of a patient having 
actual pneumonia In the first cases reported in this group 
the physical signs and rocntgenographical appearances were 
ver) much out of proportion to the seriousness of the lesion and 
the mildness of the symptoms In this case of infarction, how 
ever, the symptoms phj sical signs and gravity of the comphca 



Fg 216 — Case \l Reds de roentgenogram taken four day* after 
pulmonary infarct Note well defined area in right lower lobe and clearness 
of bases 

tion were out of proportion to the changes in the chest as shown 
by the roentgenogram 

In Figs 217 and 218 there are shown the roentgenogram 
and temperature chart of 1 patient at the time of a typical 
massive atelectasis of the entire Jett lung This patient a man 
aged eighteen} ears was operated upon b\ Dr Lahe} in Novem 
ber 1925 The case has been reported in detail b> Dr Mason 
Two and a half da}s after operation pulmonar} symptoms de 
vetoped and the patient showed bv x ra> an increased density of 
the entire left chest cardiac displacement elevation of the 
diaphragm a™ 1 narrowed intercostal spaces on that side This 
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x rav is shown in order to contrast the appearance w ith that seen 
in other types of pulmonary complications It shows the typical 
cardiac displacement and the adjustment of the ribs and dia 
phragm to the decreased size of the lung on one side It is pos 
sible, however, to have a bilateral basal collapse or even a uni 
lateral basal collapse without cardiac shift Compensatory 
emphysema of the upper lobes and elevation of the diaphragm 
accommodate for the decreased lung volume without cardiac 
displacement This is demonstrated in the first 2 cases of this 
senes 

The diagnosis of postoperative pulmonary complications is 
dependent upon the evaluation of the svmptoms, phvsical find 
ings and the roentgenographical changes m relation to their 
time of onset and their duration \n effort should be made to 
distinguish between the effects of postoperative hypoventilation 
and those due to infection 

BIBLIOGRAPHY 

1 Overholt Richard II Postoperative Pulmonar> IIjpoventiMtioit Jour 

Amer Med Assoc 9a HSU 188 November 1930 

2 Mason Robert L Massive Atelectasis St no Clin \ Amer 6 

239-716 June 1926 



THE CARBON DIOXIDE ABSORPTION METHOD OF GAS 
ANESTHESIA 

Fiulip D Woodbridgi 


After using the carbon dioxide absorption technic for gas 
anesthesia for over a >ear at the Lahey Clinic, we arc convinced 
that it is a decided improvement over the usual method of ad 
ministration In brief it consists of the chemical removal of 
carbon dioxide from the exhaled gases and the continuous addi 
tion thereto of oxygen at the rate at which it is consumed by the 
bod) The principles involved were used by Jackson in 1916 
and several )ears later were adapted to clinical use b> Waters 
It is he who is responsible for the increasing interest in this 
method among anesthetists in recent years 

In the usual method of producing anesthesia with gas (either 
ethylene or nitrous oxide with or without ether) an effort is 
made to determine the proportion in which the gas should be 
mixed w ith oxygen to maintain the desired depth of anesthesia 
This mixture is then fed continuously throughout the course of 
anesthesia into a reservoir which consists of the breathing bag 
and face mask * A valve in the mask allows excess gas to escape 
and the patient breathes out of and into this reservoir Part of 
each exhalation passes out through the escape valve, and the 
rest returns to the reservoir Of the mixture of fresh gases that 
is constantly supplied to the reservoir after anesthesia has been 
induced, part of the oxj gen is needed b) the body for its oxida 
tive processes but the sole function of the constant flow of anes 
thetic gas (ethylene or nitrous oxide) ts to mash out the accumulating 
carbon dioxide from the resefioir Once the patient has reached a 

•In the McKesson mach ne the fresh gases flow intermittently with 
each respiration but the same principles hold with this type as with the con 
tinuous flow t>pe 
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satisfactory plane of surgical anesthesia his bod> needs no 
additional anesthetic gas to maintain that le\el All that b 
required is that the pressure of anesthetic gas in the blood 
stream he kept constant 

The cost of gas for anesthesia is variously estimated to be 
from $2 to $5 per hour, depending on how high a concentration 
of accumulating carbon dioxide the anesthetist wishes the pa 
tient to inhale The gas used in the first five or ten minutes is 
neecssan to induce anesthesia Thereafter a \er> slow flow of 
ox) gen is required for the bod) s metabolism But b) far the 
greater portion of these expensive agents is used merelv to nnse 
carbon dioxide out of the reservoir 

CHEMICAL REMOVAL OF CARBON DIOXIDE 

The carbon dioxide max of course, be much more cheaplj 
removed chemical!) Less than a dollars worth of soda lime 
granules (sodium and calcium h)drate) introduced into the 
reservoir s>stem will remove the carbon dioxide exhaled during 
six to twelve hours of anesthesia and will thereb) greath 1 ® 
prove anesthesia in several respects that will be noted later 
This method of gas administration is referred to as the carbon 
dioxide absorption technic 

APPARATUS 

A canister containing 500 Cm or more of soda lime is intro- 
duced into the reservoir svstem between the breathing bag and 
the mask, (rig 219) It is attached to the gas machine and the 
bag is connected to its lower end Two large flexible breathing 
tubes connect its upper end with the mash Between each of 
these tubes and the canister is a sensitive flutter valve per 
mitting gas to flow in but one direction m each tube These 
are so arranged that the patient inhales through one tube and 
through the other he exhales into the soda lime Beyond the 
soda lime the exhaled gases pass into the breathing bag Thence 
during inhalation the> are carried past (not through) the soda 
lime and to the patient b> way of the inhaling tube In dis 
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tinction to a method to be described later this ma> be called 
the circuit, or closed circle, method Fresh gases supplied from 
the machine are piped into the inhaling tube A sliding valve on 
the canister allows the anesthetist to shunt all or anj portion 



Fig 219 — Carbon d oxide absorber circuit breathing The oneway 
rubber flutter valves are seen in the glass cages above the soda lime canister 
Fresh gases enter above the inhal ng valve through the small tube at the left 
Belov, these is a valve for directing exhalations either through or around the 
soda lime The bracket is of adjustable height (Photo from The Foregger 
Co) 

of the exhaled gases around the soda lime, when it is desired to 
stimulate respiration by letting carbon dioxide accumulate m 
the reservoir 

The apparatus maj be used on anj gas machine that is 
capable of delivering under sensitive control, a slow flow of 
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satisfactory plane of surgical anesthesia his bod\ needs no 
additional anesthetic gas to maintain that level Ml that B 
required is that the pressure of anesthetic gas in the blood 
stream be kept constant 

The cost of gas for anesthesia is % anouslj estimated to be 
from $2 to Sa per hour depending on how high a concentration 
of accumulating carbon dioxide the anesthetist wishes the pa 
tient to inhale The gas used in the first five or ten minutes is 
necessarv to induce anesthesia Thereafter a verv slow flow of 
oxjgen is required for the bodv s metabolism But b\ far the 
greater portion of these expensiv e agents is used mereh to nnse 
carbon dioxide out of the reservoir 


CHEMICAL REMOVAL OF CARBON DIOXIDE 
The carbon dioxide ma\ of course be much more cheapl' 
removed chemicallj Less than a dollars north of soda lime 
granules (sodium and calcium hvdratc) introduced into the 
reservoir svstem ml) remove the carbon dioxide exhaled during 
slx to twelve hours of anesthesia and mil therebj great h «m 
prove anesthesia in several respects that will be noted later 
This method of gas administration is referred to as the carbon 
dioxide absorption technic 


APPARATUS 

4 canister containing oOO Cm or more of soda lime is intro- 
duced into the reservoir svstem between the breathing bag and 
the mask (Fig 219) It is attached to the gas machine and the 
bag is connected to its loner end Two large flexible breathing 
tubes connect its upper end with the mask Between each of 
these tubes and the canister is a sensitive flutter valve per 
mittmg gas to flow in but one direction m each tube These 
are so arranged that the patient inhales through one tube and 
through the other he exhales into the soda lime Bevond the 
soda lime the exhaled gases pass into the breathing bag Thence 
during inhalation tbe> are earned past (not through) the soda 
j jnie an d to the patient bv ua> of the inhaling tube In dis 
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tinction to a method to be described later this maj be called 
the circuit, or closed circle, method Tresh gases supplied from 
the machine are piped into the inhaling tube A sliding valve on 
the canister allows the anesthetist to shunt all or an> portion 



Fig 219 -—Carbon dioxide absorber circuit breathing The Oneway 
rubber flutter valves are seen in the glass cages above the soda lime canister 
Fresh gases enter above the inhaling valve through the small tube at the left 
Below these is a valve for directing exhalations either through or around the 
soda lime The bracket is of adjustable he ght (Photo from The Foregger 
Co) 

of the exhaled gases around the soda lime when it is desired to 
stimulate respiration b> letting carbon dioxide accumulate in 
the reservoir 

The apparatus ma> be used on any gas machine that is 
capable of delivering under sensitive control, a slow flow of 
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satisfactory plane of surgical anesthesia his bod\ oeed» E0 
additional anesthetic gas to maintain that level All t!°t® 
required is that the pressure of anesthetic g a » 115 the h 
stream be kept constant 

The cost of gas for anesthesia is vjriouslv estimated to 
from $2 to S3 per hour, depending on how high a concentration 
of accumulating carbon dioxide the anesthetist wishes the pa 
tient to inhale The gas used in the first five or ten minutes'* 
necessary to induce anesthesia Thereafter a very slow do w ° 
oxygen is required for the body s metabolism But bv fat 
greater portion of these expensive agents is used merely to nn * 
carbon dioxide out of the reservoir 

CHEMICAL REMOVAL OF CARBON DIOXIDE 

The carbon dioxide mav of course be much more cheap!' 
removed chemically Less than a dollars worth of soda!'®* 
granules (sodium and calcium hydrate) introduced into the 
reservoir system will remove the carbon dioxide exhaled during 
six to twelve hours of anesthesia and will thereby greatlv im 
prove anesthesia in several respects that will be noted latfi 
This method of gas administration is referred to as the carbon 
dioxide absorption technic 


APPARATUS 

A canister containing oOO Gm or more of soda lime is intro- 
duced into the reservoir system between the breathing bag and 
the mask (Fig 219) It is attached to the gas machine and the 
bag is connected to its lower end Two large flexible breathing 
tubes connect its upper end with the mask Between each of 
these tubes and the canister is a sensitive flutter valve per 
muting gas to flow in but one direction in each tube These 
are so arranged th3t the patient inhales through one tube and 
through the other he exhales into the soda lime Beyond the 
soda June the exhaled gases pass into the breathing bag Thence 
dunn ff inh a ! a t lon they 3re earned past (not through) the soda 
lune and to the patient by way of the inhaling tube In dis- 



CARBON DIOXIDE ABSORPTION OF C\S ANESTHESIA 677 


patient usually between 200 and 3^0 cc per minute If the 
oxygen is flowing at the correct rate and if there is no leak no 
further adjustment will be necessary throughout the remainder 
of the operation The anesthetic gas in the reservoir and lungs 
will stay in equilibrium with that in the blood the exhaled 
carbon dioxide will be removed by the soda lime and the 
oxygen consumed will be replaced by the slow flow from the 
machine 

Usually however some further adjustment will be needed 
from time to time If the flow of oxygen is less than the patient 
needs the bag will slowly deflate and anesthesia WpiII deepen 
The flow of oxygen should then be increased On the other hand 
if the supply of oxygen is greater than needed the bag will 
become distended and anesthesia will lighten The flow of 
oxygen should then be diminished If there is a leak in the reser 
voir system as indicated by progressive deflation of the bag with 
out change in depth of anesthesia the leak should be stopped 
if possible or if this cannot be done a sufficient flow of the 
gases should be added to compensate for the leak usually less 
than 1 liter of anesthetic gas per minute with an additional 100 
cc or so of oxygen will suffice to do this 

If at any time it is desired to deepen anesthesia quickly a 
rapid flow of the anesthetic gas will fill the inhaling tube so that 
the next breath or two or more if desired will consist of the 
anesthetic gas only slightly diluted with oxygen This will 
quickly deepen anesthesia without overcorrecting the entire 
body of gas in the reservoir In the same way oxygen may be 
a Ided rapidly to lighten anesthesia quickly If at any time it is 
desired to increase the depth of respiration the exhaled gas may 
be partly or wholly shunted around the soda lime by adjusting 
the \alve on the canister and if additional carbon dioxide is 
needed it may be added from the tank on the machine If ether 
is used to supplement the gas it may be necessary to continue 
to carry it in in very small amounts with the oxygen dunng 
the first half hour of anesthesia because of its disappearance 
from the blood stream into the fat of the body 
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ovxgen, that is, from 200 to 400 cc per minute (about 3 to 6 
gallons per hour) * It is necessary to hate all connections 
gas tight for leaks that would be insignificant with the con 
slant flow o! gas used in the ordinary method become intoler 
able v hen reliance is placed on one filling of gas to last through 
out an operation This is particular!} true in the fitting of the 
mask to the face Even for man} who are accustomed to using 
gas m the ordinary waj, considerable practice is required to 
eliminate slight leaks under the mask 

METHOD OF USE 

For induction the anesthetist sets the \alve on the can sift 
so as to cut out the soda lime from the circuit starts the gases 
flowing m the proportion and it the rate which he is accustomed 
to use and applies the mask to the patient s face taking great 
care to see that it fits snuglj It should be fastened in place b) 
a retaining strap which passes behind the patients head or 
neck When the bag is full the escape vahe on the mask is 
opened slightl) This will allow surplus amounts of the gas 
now diluted with nitrogen from the patient s lungs to escape 
Ether if desired maj be added m the usual way If an> degree 
of respirator} obstruction deyefops a pharyngeal airwa} SO" 
called should be inserted The preyention of respiratory ob- 
struction appears to be of even greater importance in this form 
of anesthesia than in others Thus far the procedure differs W 
no respect from the usual method of administering gas 

When anesthesia has become stabilized at a suitable depth 
(usually from three to ten minutes) the sw itch to carbon dioxide 
absorption technic 1 s made in the following wa} The escape 
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patient usually between 200 and 3a0 cc per minute If the 
oxygen is flowing at the correct rate and if there is no leak no 
further adjustment will be necessary throughout the remainder 
of the operation The anesthetic gas in the reservoir and lungs 
will stay in equilibrium with that in the blood the exhaled 
carbon dioxide will be removed by the soda lime and the 
oxygen consumed will be replaced by the slow flow from the 
machine 

Usually however some further adjustment will be needed 
from time to time If the flow of oxygen is less than the patient 
needs the bag will slowly deflate and anesthesia will deepen 
The flow of oxygen should then be increased On the other hand 
if the supply of oxygen is greater than needed the bag will 
become distended and anesthesia will lighten The flow of 
oxygen should then be diminished If there is a leak in the reser 
voir sy stem as indicated by progressive deflation of the bag with 
out change m depth of anesthesia the leak should be stopped 
if possible or if this cannot be done a sufficient flow of the 
gases should be added to compensate for the leak usually less 
than 1 liter of anesthetic gas per minute with an additional 100 
cc or so of oxy gen will suffice to do this 

If at any time it is desired to deepen anesthesia quickly a 
rapid flow of the anesthetic gas will fill the inhaling tube so that 
the next breath or two or more if desired will consist of the 
anesthetic gas only slightly diluted with oxygen This wjll 
quickly deepen anesthesia without overcorrecting the entire 
body of gas in the reservoir In the same way oxygen may be 
added rapidly to lighten anesthesia quickly If at any time it is 
desired to increase the depth of respiration the exhaled gas may 
be partly or wholly shunted around the soda lime by adjusting 
the vahe on the canister and if additional carbon dioxide is 
Heeded it may be added from the tank on the machine If ether 
is used to supplement the gas it may be necessary to continue 
to carry it in in very small amounts with the oxygen during 
the first half hour of anesthesia because of its disappearance 
from the blood stream into the fat of the body 
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TO AND FSO METHOD 

A simpler form of apparatus is preferred b\ U aters Guedel 
and others The soda lime canister is connected directh to the 
chimnej of the mask, and to the other end of the canister is 
attached the breathing big (Fig 220) Fresh gas from the ma 
chine is piped into the connection between the mask and the 
canister When it is desired to accumulate carbon dionde 
slip joints at both ends of the canister permit it to be removed 
from the reservoir sjstcm and the bag to be attached directh to 
the chimnej The principles of its use are similar to tho<e of the 



Fig 2’0 — Carbon d 
enter at I he nipple above 
permit it to be removed » 
the chimney of the mask 


“ < ^' ab T >rUr lo and lro hreath ng fresh gases 
ihen desrrH Sl j*‘ ,olnl9 at « ch end of the canister 
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method II. isnaus. are that „ ,, | tss erpensit e an J 
bulk,, « » easd, portable there are I„„ ^ there 

■* “ ““ ebl ’ «1 erhaled gases and during 

an operation thecanoter may be replaced b , another soda 
lone becomes eshausted Its d,sadvant, g es are lhat ^ man 
euser required to remove the soda l.me from the sistem ,s 
awkward and ma, permit dilution of the *> 

cannot be partly shunted around the soda lone-, when the' e£ 
■SW “ “ a “ E " mU!t >»“ ''■rough „ and „ oermin 
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TO-AND FRO METHOD 

A simpler form of apparatus is preferred bj Waters Gtiedel 
and others The soda lime canister is connected directh to tie 
chunnej of the mash and to the other end of the canister is 
attached the breathing bag (Fig 220 ) Fresh gas from the uia 
chine ts piped into the connection between the mash and tie 
canister When it is desired to accumulate carbon dioxide 
slip-joints at both ends o! the canister permit it to be removed 
from the reservoir sjstem and the bag to be attached directh to 
the chimnej The principles of its use arc similar to those of the 



circuit method Its advantages are that it is less expensive and 


lime Peanuts uw- - o u sa 0 vantages are that the man 
euver required to remove the soda June from the sjstem is 
awkward and may permit dilution of the gases with air the ga» 
cannot be partly shunted around the soda lime when the can 
ister i> m P^ce all gas must p 3ss through it and m certain 
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bon dioxide has been removed from the inhaled gases respira 
tion is quiet with this form of anesthesia resembling that 
of normal sleep This appears to be the greatest advantage of 
this method Aside from the general pleasing appearance of 
quiet breathing there are two very important benefits derived 
First the patient s energy is very greatly conserved To sub 
ject an extremel> toxic thxroid patient or a dangerously septic 
patient to a procedure that mabes him pant as he would if he 
had run up a flight of stairs (as administration of gas occa 
sionally docs) and to continue this for from twenty minutes to 
an hour or more must draw considerably on his depleted reserve 
of strength The removal of carbon dioxide saves much of this 
apparently wasted energy— frequently breathing is delightfully 
quiet The second important benefit is that the lessening of 
respiratory movements makes the task of the surgeon easier 
When working in the abdomen Rhythmic movements of the 
abdominal wall and of the viscera are diminished in the same 
degree that breathing is quieted 

Postoperative Vomiting — Persistent vomiting after thyroid 
ectomy formerly very prevalent m our experience has become 
decidedly infrequent since the adoption of this technic There 
have been no changes in preoperative or postoperative care or 
in operative technic that would account for this change A1 
though preliminary narcotics have been changed slightly yet 
there have been such variations in these changes and even in the 
assortment and amounts of drugs that individual patients have 
received that we must look to the adoption of this method of 
gas anesthesia as the probable cause of the marked lessening in 
vomiting 

CONCLUSION 

Because the carbon dioxide absorption method of admmis 
tering gases brings quiet effortless breathing conserves the 
patient s fluids reduces the cost of gas to the point where it 
need scarcely be denied to anyone and appears to lessen vomit 
mg markedly afteT certain operations we feel that it offers a 
distinct advance in gas anesthesia and should be u ldely adopted 
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operations about the head and neck it ma) be difficult to place 
the canister so as to make the mask fit tightly Although it 
would appear to those who have not used this method that the 
canister 3nd mask would be awkward to manage in the ordinary 
surgical case, jet the experience of the author and of those who 
hav e used it more extensivelj is quite to the contrarj If a full 
sued bed pillow is used and the patient’s head turned slighth 
to one side (Figs 221, 222), the farther end of the canister mil 
rest in the pillow and the weight of the soda lime will help to 
hold the mask against the face 


ADVANTAGES OF CARBON DIOXIDE ABSORPTION 

Amount of Gas Used —The great saving in the cost of gas 
anesthesia bv the use of this technic has alreadj been referred to 
The amount of gas used m the first five or ten minutes of each 
operation w ill remain as before Thereafter the oxv gen flow iriB 
be reduced to 200 to 50 0 cc per m.nute (approximately 3 to 8 
gallons per hour) and the flow of anesthetic gas will either be 
stopped entirely or will be merelj sufficient to compensate 
anv leaks in the apparatus-usuallj this will not exceed 1 liter 
per minute or about 16 gallons per hour The cost of the soda 
lime is less than 15 cents an hour The method thus removes 
one of the serious drawbacks of gas administration and makes 
th.s least toxic form of general anesthesia more widely available 
for patients of limited means 

Odor Ethylene or ether ma , „ lthout ob , ecl ,„ na blt 

contamination of tic a,r of the operation room since little or 
none escapes from the apparatus after the first few minutes of 
anesthesia 


Body Heat and Moisture n„ b Iotal reb „ ath , he ps 
Pent inhales warm mom gas-the same gas and moisture Hat 
he erhaled Thus with each breath he is saicd the burden of 
wanning and satmatmg w,lh n»s|,„ a ^ 
p, fa prolonged anesthesia, the ™,ul,„ g consma „ on of botl , 
gutds n considerable It Seems reasonable ,o assume that tins 
tends to reduce postanesthetic shock 

Depth of Respiration -Because the greater part of the ear 
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bon dioxide has been removed from the inhaled gases respira 
tion is quiet with this form of anesthesia resembling that 
of normal sleep This appears to be the greatest advantage of 
this method Aside from the general pleasing appearance of 
quiet breathing there are two very important benefits derived 
First the patient s energ> is verj greatly conserved To sub 
ject an extremely toxic thyroid patient or a dangerously septic 
patient to a procedure that makes him pant as he would if he 
had run up a flight of stairs (as administration of gas occa 
sionally does) and to continue this for from twenty minutes to 
an hour or more must draw considerably on his depleted reserve 
of strength The removal of carbon dioxide saves much of this 
apparently wasted energy— frequently breathing is delightfully 
quiet The second important benefit is that the lessening of 
respiratory movements makes the task of the surgeon easier 
when working in the abdomen Rhythmic movements of the 
abdominal wall and of the viscera are diminished in the same 
degree that breathing is quieted 

Postoperative Vomiting — Persistent vomiting after thyroid 
ectomy, formerly very prevalent in our experience, has become 
decidedly infrequent since the adoption of this technic There 
have been no changes in preoperative or postoperative care or 
in operative technic that would account for this change A1 
though preliminary narcotics have been changed slightly, yet 
there have been such variations in these changes and even in the 
assortment and amounts of drugs that individual patients have 
received that we must look to the adoption of this method of 
gas anesthesia as the probable cause of the marked lessening in 
vomiting 

CONCLUSION 

Because the carbon dioxide absorption method of admims 
tering gases brings quiet effortless breathing conserves the 
patient s fluids reduces the cost of gas to the point where it 
need scarcely be denied to anyone and appears to lessen vomit 
ing markedly after certain operations we feel that it offers a 
distinct advance m gas anesthesia and should be widely adopted 
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operations about the head and neck it ma\ be difficult topfatt 
the canister so as to make the mask fit tighth Although it 
would appear to those who ha\e not used this method that the 
canister and mask would be awkward to manage in the ordinan 
surgical case, } et the experience of the author and of tho'e who 
hase used it more extensn el) is quite to the contrar) If a full 
sized bed pillow' is used and the patient s head turned slighth 
to one side (Figs 221 222) the farther end of the canister will 
rest in the pillow and the weight of the soda Lme will help to 
hold the mask against the face 

ADVANTAGES OF CARBON DIOXIDE ABSORPTION 

Amount of Gas Used —The great saving m the cost of gas 
anesthesia b\ the use of this technic has ahead) been referred to 
The amount of gas used in the first fi\e or ten minutes of each 
operation will remain as before Thereafter the oxjgen flow wiD 
be reduced to 200 to a 00 cc per minute (approximate!! 3 to 8 
gallons per hour) and the flow of anesthetic gas will either be 
stopped entirelj or will be mereh sufficient to compensate for 
ans leaks in the apparatus— usuallj this will not exceed 1 liter 
per minute or about 16 gallons per hour The cost of the soda 
lime is less than 13 cents an hour The method thus removes 
one of the serious drawbacks of gas adnumstration and makes 
this least toxic form of general anesth^a more wwlel) available 
for patients of limited means 

Odor Ethj lene or ether nm he used „„h„ut objection*!' 
contamination of the air of tbe operatran room since little or 
none escapes from the apparatus alter the lost fen minutes of 
anesthesia 

Body Heat and Mo.sture ~\\ ,th total rebreathmg the pa 
Ucnt inhales warm moist g as the same gas and moisture that 
he exhaled Thus with each breath h e is saved the burden of 
warming and saturating with moisture a new tidal volume of 



RESECTION OF STOMACH FOR CANCER IN TWO STAGES 
A CASE REPORT 

Howard M Clute 


Partial gastrectomy or subtotal gastrectomy for cancer of 
the stomach is a dangerous procedure and in our experience it is 
accompanied by a high mortality rate The fact that the 
mortality of these resections is higher than in similar operations 
for peptic ulcer of the stomach is due we believe to the fre 
quern necessity of more radical removal of stomach tissue to 
the poorer healing of the suture lines to the poor general condi 
tion of the patients and to their more advanced years 

As one reviews and analyzes the operative mortality after 
resection of the stomach for cancer the duration of life following 
successful resection and the degree of improvement appearing 
in those patients who survive the operation for a relatively short 
time one is forced to a serious consideration of the indications 
and the value of this procedure Certainly we are convinced that 
total resection of the stomach should rarely be attempted with 
the technical methods at present available This procedure has 
been undertaken four times in the clinic with one patient surviving 
operation and with a good result Because of the high mortality 
m subtotal resection of the stomach for cancer in our experience 
it would seem that the indications for resection in cancer of the 
stomach should be thoroughly and carefully reviewed and that 
possibly fewer attempts should be made to eradicate hopeless 
lesions s\hich at the time of operation are found to be advanced 
beyond the stage of easy removal 

It has always been difficult to refuse to try to remove gastric 
cancer and increasing experience in gastric surgery tends to 
make the surgeon increasingly radical in his procedures It is 
doubtful howeser if this is at least at present a policy to be 
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A CASE REPORT 
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Partial gastrectomy or subtotal gastrectomy for cancer of 
the stomach is a dangerous procedure and in our experience it is 
accompanied by a high mortality rate The fact that the 
mortality of these resections is higher than in similar operations 
for peptic ulcer of the stomach is due we believe to the fre 
quent necessity of more radical removal of stomach tissue to 
the pocner healing ol the suture lines to the poor general condv 
tion of the patients and to their more advanced years 

As one reviews and analyzes the operative mortality after 
resection ol the stomach for cancer the duration of life following 
successful resection and the degree of improvement appearing 
in those patients who survive the operation for a relatively short 
tune one is forced to a serious consideration of the indications 
and the \ alue of this procedure Certainly we are convmced that 
total resection of the stomach should rarely be attempted with 
the technical methods at present available This procedure has 
been undertaken four times in the clinic with one patient surviving 
operation and with a good result Because of the high mortality 
in subtotal resection of the stomach for cancer in our experience 
it would seem that the indications for resection in cancer of the 
stomach should be thoroughly and carefully reviewed and that 
possibly fewer attempts should be made to eradicate hopeless 
lesions which at the time of operation are found to be advanced 
be> ond the stage of eas\ removal 

It has always been difficult to refuse to try to remove gastric 
cancer and increasing experience in gastric surgery tends to 
make the suTgeon increasingly radical in his procedures It is 
doubtful however if this is at least at present a policy to be 
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RESECTION OF STOMACH FOR CANCER IN TWO STAGES 
A CASE REPORT 

Howard M Cute 


Partial gastrectom) or subtotal gastrectomy for cancer of 
the stomach is a dangerous procedure and in our experience it is 
accompanied by a high mortality rate The fact that the 
mortality of these resections is higher than in similar operations 
for peptic ulcer of the stomach is due we believe to the frc 
quent necessity of more radical removal of stomach tissue to 
the poorer healing of the suture lines to the poor general condi 
tion of the patients and to their more adx anced years 

As one reviews and analyzes the operative mortality after 
resection of the stomach for cancer the duration of life following 
successful resection and the degree of improvement appearing 
in those patients who survive the operation for a relatively short 
time one is forced to a serious consideration of the indications 
and the value of this procedure Certainly we are convinced that 
total resection of the stomach should rarely be attempted with 
the technical methods at present available This procedure has 
been undertaken four times in the clinic with one patient surviving 
operation and with a good result Because of the high mortality 
m subtotal resection of the stomach for cancer in our experience 
it would seem that the indications for resection in cancer of the 
stomach should be thoroughly and carefully reviewed and that 
possibly fewer attempts should be made to eradicate hopeless 
lesions which at the time of operation are found to be ad\ anted 
beyond the stage of easy removal 

It has always been difficult to refuse to try to remove gastric 
cancer and increasing experience in gastric surgery tends to 
make the surgeon increasingly radical in his procedures It is 
doubtful however if this is at least at present a policy to be 
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to watt from two to three weeks at least after the gastro 
enterostomy in order that the suture line between the jejunum 
and the stomach maj be sufficient!} firm to withstand the man 
lpulation incident to gastnc resection \\ c also like to have the 
patient reach a condition in which she can get out of bed after 
the gastro enterostomy and be up and about on her feet for a 
few days before resection is undertaken This of course may 
not always be possible but when it can be done we feel that the 
increase m cardiovascular tone thus obtained is highly advan 
tageous 

The following brief resumC of a recent case is instructive in 
relation to the points we have been discussing 

Mrs L , age sixty four years came in to the clinic June 19 
1931 complaining of indigestion for many years About nine 
months before entrance indigestion became more severe and 
\omiting occurred The vomiting has become more frequent 
and now she vomits every day and is able to keep down scarcely 
any food or fluid Her weight has gone down from something 
over 100 to 84 pounds on entrance to the clinic In the past 
this patient has had pneumonia twice and repeated attacks of 
pleurisy Her examination showed her to be an emaciated 
cachectic feeble woman Her chest showed definite chronic fibroid 
phthisis her abdomen was flat and retracted and a mass the size 
of a lemon could be seen and moved about in the region of the 
pylorus 

Ten days after admission to the clinic after careful prelim 
inary preparation with gastnc lavage intravenous and sub 
pectoral saline and glucose a posterior gastro enterostomy was 
performed under regional anesthesia For this a high left rectus 
incision was made since we anticipated that a pyloric resection 
would be easier at a later date through a midline or right rectus 
incision At the time of the gastro enterostomy no extensive 
metastases could be felt beyond a few glands near the pyloric 
tumor 

Recovery from the gastroenterostomy was made without 
difficulty, save for some gastnc retention immediately post 
operatively relieved by an indwelling Levin stomach tube 
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recommended Of course the p\ lone lesions which are sharph 
localized offer the most hope of successful remo\al E\en m 
these lesions how e\ er, when nodules are present high in the 
gastrohepatic omentum or in the Jner jt is doubtful if sub 
total resection ia north the risk Certain!} in high lesions in 
which portions of the tumor are adherent to the pancreas and 
numerous glands are present in the gastrocolic or gastrohepatic 
omentum the high mortality rate should militate against rad 
ical operation When obvious extension of the tumor is seen 
microscopical metastases can be found at autopsj well bejond 
the area of possible resection This fact coupled with the 
high operative risk should make us more conservative m our 
attempts to remove extensive cancer of the stomach 

There are certain cases in our experience relative!} rare who 
can be done sifel} in two operations who would otherwise die if 
attempted in one procedure These patients have lesions of the 
pvJorus usuall} relativel} earlv and usual)} with p}Ionc ob 
♦.traction The} are patients who are old and feeble because of 
weight loss and cachexia Thev are patients who are obviousl} 
<enousl) affected b} the lack of food and fluid mtake over a 
period of some time Much more rare!} do we see patients with 
a lesion higher in the stomach wall and well away from the 
p}Ioras in whom a two stage resection is possible Castro 
enterostom} as a first operation in preparation for later subtotal 
gastrectom} can occasional!} be done in these patients with 
relative ease and faciiitv The} are general)} thin and have 
retracted abdominal w alls which are relaxed and permit relativeh 
simple exposure of the stomach Regional or local anesthesia 
is generall} entire]} adequate for this procedure and therefore 
the postoperative shock involved is matenallv reduced if not 
entirel} absent The improvement following gastro enterostomv 
done under these conditions is occasional!} most remarkable 
just as it is m patients with pvlonc obstruction from simple 
ulcer The interval which one should wait between the prunarv 
gastro-enterostom} and the secondar) resection must van of 
course, m each patient with the degree of improvement and the 
amount of strength which the patient regains \\ e would prefer 
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Operate e procedures for bilateral abductor paralysis ha\e 
in general been quite unsatisfactory \\c have, however been 
quite pleased with the procedure described b> Dr \\ B Hoover 
of this clinic published in the Surgical Clinics of North America, 
April 1031, in which b\ means of submucous removal of the 
cord through a larvngofissure, a good glottic space can be ob 
tamed Dr Hoover has successful!} employed this operative 
plan which he has described in 4 cases in which he has been 
able to remove permanent tracheotomy tubes and the patients 
have been able to obtain plenty of air through their larynx even 
on extraordinary exertion 

Bilateral abductor paraly sis can be a real emergency 1 he 
glottic space can become so narrow that if the patient is sub 
jeeted to any extraordinary exertion the diminished amount of 
air is so insufficient that cyanosis labored respiration and real 
difficulties arise In such cases it is wise to do an immediate 
tracheotomy to provide sufficient air to the patient and to later 
undertake repair of the cords 

Conclusions — Experimental evidence indicates that the ad 
due tor portion of the recurrent laryngeal nerve has greater 
resistance to injury than the abductor portion 

Bilateral injury to the recurrent laryngeal nerve does not 
evidence itself by immediate respiratory difficulties but by 1 m 
mediate loss of voice ultimate return of voice and late respira 
tory difficulties due to fibrosis and contraction of the cords 
Accurate hemostasis a dry field and a wide exposure are the 
best protective measures m the surgery of the thyroid against 
injury to the recurrent laryngeal nerve 

The recurrent laryngeal nerve can be demonstrated ana 
tomically readily at the point where the inferior thyroid artery 
divides and at the point where the nerve enters the larynx be 
heath the inferior fibers of the constrictor muscles 

Ligation of the inferior thyroid artery of the trunk behind 
the common carotid artery is a safer measure to control hemor 
rhage without injury to the recurrent laryngeal nerve than 
ligation of the terminal trunks through the remnant of the gland 
wh$w bVtxdvw£ occurs, 
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Within two weeks the patient was taking fluids and soft solids 
with but slight difficult! She had occasional regurgitation of 
food She was now able to get out of bed into a wheel chair 
and approximate!! four weeks after the posterior gastroenteros- 
tomy was ready for the second stage of her gastric resection 

On July 27 1931 a subtotal gastrectomy was done through a 
right rectus incision with regional anesthesia and ethy lene-orv gen 
gas The gastro-enterostomy was firmh healed and presented a 
wide opening It was high on the posterior wall of the stomach 
which perhaps accounted for «ome of the gastric retention fol 
lowing its establishment The resection of the stomach was 
readih performed and was followed at its conclusion b\ a citrated 
blood transfusion 

Recoiery from this second operation was quite satisfactory 
and was marked by no complications other than a mild infection 
in the superficial tissues of the wound The patients weight 
which had dropped to 68 pounds before the resection gradually 
increased she soon was able to take food and fluids m increasing 
amounts and left the hospital about one month after the second 
procedure 

We last saw this patient on January 22 1932 at which tune 
her weight was o\er 100 pounds she was suffering from no 
digest i%e disturbances was doing all her own housework and at 
that time at least was in excellent condition 
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Operative procedures for bilateral abductor piral> sis have, 
in general, been quite unsatisfactory Me have however, been 
quite pleased with the procedure described by Dr M B Hoover 
of this dime published in the Surgical Clinics of North America, 
April 1931, in which bv means of submucous removal of the 
cord through a larvngofissure, a good glottic space can be ob 
tamed Dr Hoover has successfully employed this operative 
plan which he has described in 4 cases in which he has been 
able to remove permanent tracheotomy tubes and the patients 
have been able to obtain plenty of air through their larynx even 
on extraordinary exertion 

Bilateral abductor paralysis can be a real emergency The 
glottic space can become so narrow that if the patient is sub 
jected to any extraordinary exertion the diminished amount of 
air is so insufficient that cyanosis labored respiration, and real 
difficulties arise In such cases it is wise to do an immediate 
tracheotomy to provide sufficient air to the patient and to later 
undertake repair of the cords 

Conclusions — Experimental evidence indicates that the ad 
ductor portion of the recurrent laryngeal nerve has greater 
resistance to injury than the abductor portion 

Bilateral injury to the recurrent laryngeal nerve does not 
evidence itself by immediate respiratory difficulties but by lm 
mediate loss of voice ultimate return of voice and late respira 
tory difficulties due to fibrosis and contraction ot the cords 
Accurate hemostasis a dry field and a wide exposure are the 
best protective measures in the surgery of the thyroid against 
injury to the recurrent laryngeal ner\e 

The recurrent laryngeal nerve can be demonstrated ana 
tomically readily at the point where the inferior thyroid artery 
divides and at the point where the nerve enters the larynx be 
neath the inferior fibers of the constrictor muscles 

Ligation of the inferior thyroid artery of the trunk behind 
the common carotid artery is a safer measure to control hemor 
rhage without injury to the recurrent laryngeal nerve than 
ligation of the terminal trunks through the remnant of the gland 
when excessive bfeecfing occurs 
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When rcspirator> difficulties reallj occur as the result of 
bilateral abductor paraljsis immediate tracheotom) in 
dicat ed 

Submucous resection of the cord or cords as proposed b\ 
Dr Yl B Hoo\ er m this clime has proi ed a useful procedure in 
old, long standing cases of bilateral abductor paralj sis, and per 
mils the removal of the tracheotoim tube and normal breathing 
through the larynx 
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The accurate preopera tt\e diagnosis of gastrojcjunal ulcer 
offers a distinct challenge to the skill of the clinician roent 
genologist and surgeon The tendency of the ulcer to persist 
without proper treatment the severity of the symptoms and the 
seriousness of the complications which are apt to develop make 
the diagnosis all the more important The f requency w ith which 
gastrojcjunal ulcer follows gastroenterostomy is quoted at 
widely varying figures but there is no doubt that the incidence 
is sufT ciently high to make it the most important consideration 
in the differential diagnosis of persisting or recurrent djspepsias 
after gastro enterostomy 

The history is the most important source of clinical lnforma 
tion In practically all cases there is a period after gastro 
enterostomy varying from a few weeks to several years during 
whch the patient is completely relieved of symptoms Then 
there is a recurrence of symptoms which the patient is apt to 
describe as being identical with his original symptoms How 
ever as Jordan has pointed out there is necessity for caution 
in the interpretation of the history given b> the ulcer trained 
patient The patient is so apt to describe the symptoms of dis 
orders of the gallbladder appendix colon and gastro intestinal 
neurosis in the light of his previous ulcer experience that unless 
he is closely questioned on each point his volunteered history is 
apt to be misleading 

In general the pain is usually more severe than the original 
ulcer distress It is located definitely Iowct than the pain of the 
original ulcer and is usually more to the left side with a tendency 
to radiate to the back and lower abdomen In several of our 
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cases the back pain and downward radiation has been so marked 
that cjstoscopical examinations were made to rule out disease of 
the urinary tract Theordinarj relief measures such as food and 
alkalis are not quite as effectual as before although some relief 
is obtained m this wa} 

\ omiting is fairly frequent and sev ere obstructs e symptoms 
mav occur 

Hemorrhage both gross and occult is more likely to occur in 
gastrojejunal ulcer than m ulcers of the stomach or duodenum 
When there has been no histon of preoperati\e bleedmg the 
occurrence of a hemorrhage has particular significance 

The phy sical examination may be negative but loss of weight 
pallor and localized tenderness in the region of the stoma are 
frequent findings A palpable mass m the region of the umbilicus 
i» an important but inconstant finding 

The gastric aciditv is found in a large percentage of cases to 
be higher than would be expected in a stomach with a normalh 
functioning gastro enterostomy This observation has been 
reported by Eusterman 1 and by Jordan 

The roentgenological diagnosis of ulcers at or near the stoma 
was developed onl> a few years ago b\ Carman 3 * He pointed 
out that the signs of a normal gastro enterostomy are Thcstomach 
is commonly smaller the barium meal passes through the stoma 
freely there is no six hour gastric residue the peristalsis is not 
overactive the duodenal and jejunal loops are not dilated the 
region about the stoma is flexible mobile and not deformed and 
the gastnc rugae and jejunal markings are maintained He 
divided the roentgenological signs of ulceration into two groups 
first the indirect signs or those signs which indicate the pres 
ence of pathology and second the direct signs or those signs 
which localize the ulceration The indirect signs are Enlarge 
ment of the stomach hvperperistabis gastric spasticitv gastnc 
retention and duodenal dilatation 

With these indirect x ray signs combined with a charac 
tenstic history localized epigastric tenderness hyperacidity and 
gastro intestinal bleedmg a diagnosis of active peptic ulcer can 
be made But the localization of the ulcer whether it be a re 
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activated or a new ulcer at the stoma cannot be made without 
the second group of roentgenological signs w hich are Deformit) 
of the stoma narrowing or irregulantj of the jejunum distor 
tion or abolition of the jejunal \ilvulae conmventes persistent 
deformity of the stomach cIosutc of the stoma an ulcer niche 
and a fistula These signs maj occur smglv ot in an> com 
bination Onlj the ulcer niche and the fistula are pathog 
nomonic 

In the interpretation of x ra> signs one should remember 
that as in other peptic ulcers the gastrojejunal lesion may be 
either mucous penetrating or perforating in type 

The penetrating type is by far the most common The un 
portance of the ulcer niche in the x ray diagnosis has been em 
phasized by Strom • Moore * Scott 7 Camp 1 and Buckstein 9 
The best method of examining the stoma is b> palpation with 
onlj one or two swallows of the barium mixture in the stomach 
and with the patient m the upright position Scott describes in 
detail the technic of palpation and the means by which an 
ulcer niche can be filled with the opaque mixture Serial films 
frequently show a fleck of barium remaining in the ulcer crater 
for several hours It is important to distinguish between the 
normal irregularity about the stoma caused by the longitudinally 
placed rugae in the stomach and the transverse mucous folds in 
the jejunum These folds may hold small masses of barium in 
such a way as to simulate an ulcer niche Signs of inflamma 
tion such as distortion of the stomach or jejunum usually sur 
round an ulcer niche In many cases the stoma and contiguous 
jejunum have a tubular or funnel like appearance caused bj the 
obliteration of the jejunal valvulae conmventes The complete 
occlusion of a previously functioning stoma is excellent evidence 
of ulceration at or near this point 

Gastrojejunal ulcers may penetrate the mesentery posterior 
or anterior abdominal wall or into the colon Perforation of 
the ulcer with abscess formation is common but gastrojejunal 
colic fistula is the most common complication and when it can 
be demonstrated b> x ra> or b} colored enema the diagnosis is 
established Verbrugge 10 reported that m 20 cases of gastto- 
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cases the bach pain and downward radiation has been so marled 
that cjstoscopical examinations were made to rule out diseased 
theunnarj tract Theordmarj relief measures such as food and 
alkalis are not quite as effectual as before although some relief 
la obtained in this wa> 

\omitmg is fairl} frequent and severe obstructs e symptoms 
maj occur 

Hemorrhage both gross and occult is more likeh to occur in 
gastrojejunal ulcer than in ulcers of the stomach or duodenum 
When there has been no historv of preoperative bleeding the 
occurrence of a hemorrhage has particular significance 

The phj sical examination maj be negative but loss of weight 
pallor and localized tenderness in the region of the stoma are 
frequent findings A palpable mass in the region of the umbil cus 
is an important but inconstant finding 

The gastric acidit> is found in a large percentage of cases to 
be higher than would be expected in a stomach with a normal!' 
functioning gastroenterostomy This observation has been 
reported b) Eusterman* and b> Jordan 

The roentgenological diagnosis of ulcers at or near the stoma 
was dev eloped onlv a few jears ago b> Carman 3 4 ffe pointed 
out that the signs of a normalgastro enterostomv are Thestomach 
is common]} smaller the barium meal passes through the stoma 
freel) there is no six hour gastric residue the peristalsis is not 
overactive the duodenal and jejunal loops are not dilated the 
reg on about the stoma is flexible mobile and not deformed and 
the gastric rugae anti jejunal markings are maintained H e 
divided the roentgenological signs of ulceration into two groups 
first the indirect signs or those signs which indicate the pres 
ence of pathologj and second the direct signs or those signs 
which localize the ulceration The indirect signs are Enlarge 
ment of the stomach hyperpenstalsts gastric spasticitv gastric 



THE DIAGNOSIS OF GASTRO JEJUNAL ULCER 691 


Gastric analysis after an Ew aid meal 65 cc free HC1 53 total 
aciditj 82 red blood count 4 2 million hemoglobin 70 per cent 
Tallquist blood Wassermann negative urine normal the stools 
were free of occult blood 

x Raj examinations by means of the barium meal and barium 
enema showed no obstruction in the gastro intestinal tract 
The stomach was large and the gastroenterostomy stoma was 
aery irregular and tender Preoperati\e diagnosis Gastro 
jejunal ulcer 

At operation a markedly indurated ulcer u as found situated 
at the anastomosis and extending into the mesenteric border of 
the jejunum A lysis of the gastro enterostomy was done 
Complete recovery followed 

The second case falls into the clinical group which may be 
described as the irregular ulcer or gastric ulcer type in whom 
the symptoms are more variable and inconstant and occur in 
more frequent and briefer attacks In our senes of 15 cases 
5 were so classified 

Case II —Mr \\ II was a white male lawyer aged sixty 
four years Eighteen years before admission to the clinic he 
was operated upon for an acute perforation of a duodenal ulcer 
One and a half years later he had a gastro enterostomy done 
He was symptom free for one year He then began to have ir 
regular brief attacks of pam localized just left of the umbilicus 
At first the pain was not severe but it had became increasingly 
severe so that morphine was necessary for relief He usually 
vomited with the attacks There was no history of hemorrhage 
Physical examination showed him to be undernourished The 
blood pressure was 166 100 No abdominal tenderness or mass 

The laboratory findings were Gastnc analysis after an 
Ewaldmeal 10 cc freeHC150 total acidity 73 red blood count 
4 2 million hemoglobin 60 per cent Tallquist urine negative, 
bloo 1 W assermann negative the stools were free of occult blood 

The x ray examination showed the stomach to be large and 
hypertonic There was slow passage of banum through the 
stoma which was irregular There was delay in the duodenal 
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jejunal colic fistula examined bj x raj , the condition was demon 
s (rated in 1 1 instances 

Fusterman 1 found in a stud\ of 83 cases of proved gastro- 
jejunat ulcer that thej could be classified into four cluneal types 
Although the tvpes are not dear cut and man\ cases are difficult 
to fit into anv one type, the classification serves to show how 
protean the manifestations of gastrojejunal ulcer maj be 

From a series of 15 cases treated at the Lahev Clinic and 
proved bj operation to have a gastrojejunal ulcer, 5 cases are 
selected and abstracted 

The first case falls into the clinical group described bv Euster 
man as the regular ulcer tjpe in whom the svmptoms are 
identical with or similar to those before the gastro enterostomv 
He reports that 4 7 per cent of cases fall m this group In our 
group of 15 cases 4 were so classified 

Case I —Number 4670 was a male white electrical worker 
aged fiftj v ears Nineteen j eats before admission he had had a 
gastro-enterostomj done for ulcers of the stomach Previous 
to the operation he hid had recurring attacks of epigastric pain 
relieved bv food There was a historj of one gross hemorrhage 
He was relieved for a period of five jears following the operation 
He then had a return of pain which he stated was identical with 
the original pain accompanied bj vomiting This persisted for 
several jears during which time he had another gross heraor 
rhage Thirteen months before coming to the clinic he under 
went another operation \n ulcer of the duodenum was excised 
but the gastro enterostomy was not disturbed Following this 
operation he was relieved for three months when the pains 
returned The pains w ere sev ere and cramplike and spread across 
the lower abdomen lasting all daj without much relief from food 
or soda There was no vomiting He had been told he had 
intestinal obstruction but his bowels moved normallj without 
laxatives 

On phvsical examination he was underweight The blood 
pressure was 10a 60 The remainder of the phjsical examina 
tion was essentiallv negatixe The laboratorj findings were 
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Gastric analjsis after an Ewald meal 6a cc free 1IC1 53 total 
aciditj 82 red blood count 4 2 million hemoglobin 70 per cent 
Tallquist blood Wassermann negative urine normal the stools 
were free of occult blood 

x Raj examinations b> means of the barium meal and barium 
enema showed no obstruction in the gastro intestinal tract 
The stomach was large and the gastro enterostomj stoma was 
\eij irregular and tendei Preopcratv\e diagnosis Gastro 
jejunal ulcer 

At operation a markedlj indurated ulcer was found situated 
at the anastomosis and extending into the mesenteric border of 
the jejunum A lysis of the gastro enterostomy was done 
Complete recovery followed 

The second case falls into the clinical group which may be 
described as the irregular ulcer or gastric ulcer type m whom 
the simptoms are more variable and inconstant and occur in 
more frequent and briefer attacks In our senes of 15 cases 
5 were so classified 

Case II — Mr W H was a white male lawyer aged sixtj 
four jears Eighteen years before admission to the clinic he 
was operated upon for an acute perforation of a duodenal ulcer 
One and a half jears later he had a gastro enterostomj done 
He was symptom free for one jear He then began to have ir 
regular brief attacks of pam localized just left of the umbilicus 
At first the pain was not severe but it had become increasingly 
severe so that morphine was necessary for relief He usually 
vomited with the attacks There was no history of hemorrhage 
Physical examination showed him to be undernourished The 
blood pressure was 166 100 No abdominal tenderness or mass 

The laboratorj findings were Gastric analjsis after an 
Ewald meal 10 cc freeHClSO total aciditj 73 , red blood count 
4 2 million hemoglobin 60 per cent Tallquist urine negative, 
blood Wassermann negative the stools were free of occult blood 

The x ray examination showed the stomach to be large and 
hjpertomc There was slow passage of barium through the 
stoma which was irregular There was delaj m the duodenal 
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loop and in six hours there was barium in the stomach and in 
the duodenum 

Preopcrati\e diagnosis Gastrojejunal ulcer 

At operation an indurated ulcer was found on the postenor 
edge of the stoma involving more than one half of the circtim 
ference of the anastomosis A subtotal gastrectoim was done 
\fter a somewhat stormv postoperative course the patient re 
covered completely 

The third case falls into the clinical group which ma\ b e 
described as the purely intestinal type in which the pam and 
distress are referred to the lower abdomen The distress is 
associated with bloating and poor irregular bowel function 
There is little relation to food intake and no relief by alkalis 
The symptoms arc apt to be mistaken for those of irritable colon 
or may even simulate intestinal obstruction In our series of la 
cases one was so classified 

Case III — Clinic \o 12 152 was a white male dentist aged 
sixty years Tourteen years before admission to the clinic he 
had had a gastro-enterostomy Previous to the operation he 
had had several years of moderately severe ulcer symptoms 
He was practically symptom free for nine years after the opera 
tion Then for fiv e y ears he had increasingly sev ere dy spepsia 
characterized by shifting lower abdominal pain different from 
the original ulcer pam There was bloating and persistent sore- 
ness throughout the abdomen The bowel function was very 
poor and required an enema daily 

On physical examination he was found to be poorly nourished 
and arteriosclerotic There w as tenderness localized just left of 
the umbilicus The blood pressure was 128 SO 

The laboratory fn lings were Gastric analvsis after an 
Ewald meal /0 cc free HC1 50 total acidity 64 the red blood 
count 4 8 million hemoglobin 8a per cent Tallquist blood 
\V assermann negative the urine was normal and the stools 
showed no occult blood 

The x ray examination showed no indirect or direct signs of 
pathology at the stoma 
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A diagnosis of irritable colon was made and he was treated 
for this with some relief, but he complained after leaving the 
hospital of pain tn the left lower quadrant radiating to the left 
testicle Prostatic massage seemed to relieve this but one y ear 
later he had a return of se\ ere pain with a palpable mass m the 
left abdomen He was operated upon elsewhere and a perfora 
tion at the gastroenterostomy stoma was found Death fol 
lowed due to peritonitis 

The fourth and fifth cases fall into the clinical group which 
may be described as the 'complicated t> pe the fourth because 
of obstruction and the fifth because of a gastrojejunal colic 
fistula Hemorrhaging cases are also included in this group In 
our senes of lo cases 5 were so classified 

Case IV —Mr A C was a male Italian shoe worker aged 
twenty three years Two and a half years before he had had a 
gastro enterostomy done for duodenal ulcer of several years 
duration He was practically symptom free after the operation 
until five weeks before admission During this time he had 
cramplike upper abdominal pains coming on soon after eating 
and persisting several hours He frequenth vomited large quan 
tittes of food several hours after eating Some relief was ob 
tamed from alkalis The bowel function was normal 
The physical examination was essentially negative 
The laboratory findings were Gastric analysis after an 
Dwald meal showed no free HC1 red blood count 5 1 million, 
hemoglobin 90 per cent, Tallquist blood Wassermann negative 
the urine was normal and the stools were not recorded 

The x ray examination showed complete closure of the stoma 
and also obstruction of the afferent jejunal loop at the site of the 
anastomosis 

Preoperative diagnosis Gastrojejunal ulcer 
At operation an ulcer crater was found on the anterior wall 
of the afferent loop of jejunum just bey ond the stoma A ly sis of 
the gastro enterostomy was done and the patient made a good 
recovery 
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Case V — Clinic ls .0 22 234 a white male laborer aged thirt' 
scv en v ears N me j ears before admission to the dime the patient 
had a gastro-enterostomv done for a duodenal ulcer of one j ear s 
duration He was complete!) relie\ed but during the last three 
or four \ears he had occasional cramplike pains in the left 
lower quadrant His bowels had alwa\ s been regular until two 
weeks before admission when be began to base diarrhea and 
some vomiting The diarrhea consisted of from four to eight 
large water) stools dail) with considerable abdominal cramps 
Eatm„ aggravated the diarrhea He complained of a bad taste 
in his mouth 

The ph> steal examination was essentiall) negativ e except for 
slight tenderness m the left abdomen 

The laborator) findings were Gastric anal) sis after an 
Ewaldmeal ’a cc freeHClI2 total acidit) 24 red blood count 
4 3 million hemoglobin 90 per cent Tallquist blood passer 
mann negative urine norma! one stool was negative for occult 
blood 

The x ra) examination showed a large fistulous tract between 
the colon and the stomach This was demonstrated best b) 
means of a barium enema which was seen to pass directl) from 
the colon into the stomach and jejunum at the site of the gastro 
enterostom) 

Preoperative diagnosis Gastrojejunocolic fistula 

At operation a fistula between the trans\erse colon and the 
jejunum was found and excised A l)sis of the gastro 
enterostomy with end to end anastomosis of the jejunum was 
done 

Death occurred postoperative!! from leakage and peritonitis 
SUMMARY 

The clinical laborator) and roentgenological findings which 
aid in the diagnosis of gastrojejunal ulcer have been evaluated 
and discussed 

Five cases who demonstrate the various manifestations of the 
disease have been abstracted 
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CaseV — Clinic "No 22 234 a white male laborer aged thirty 
seven \ ears \ ine > ears before admission to the clime the patient 
had a gastro-enterostomi done for a duodenal ulcer of one >ears 
duration He was completely rehev ed but dunng the last three 
or four \cars he had occasional cramphke pains in the left 
lower quadrant His bowels had alna\ s been regular until two 
weeks before admission when he began to ha\e diarrhea and 
some vomiting The diarrhea consisted of from four to eight 
large water} stools dailv with considerable abdominal cramps 
Eating aggravated the diarrhea He complained of a bad taste 
in his mouth 

The ph}Sical examination was essential!} negative except for 
slight tenderness in the left abdomen 

The Iaborator} findings were Gastnc anal} sis after an 
Ewaldmeal 2o cc freeHC112 total acidit} 24 red blood count 
4 3 million hemoglobin 90 per cent Tallquist blood Nasser 
mann negative urine normal one stool was negative for occult 
blood 

The x ra} examination showed a large fistulous tract between 
the colon and the stomach This was demonstrated best bv 
means of a barium enema which was seen to pass direct!} from 
the colon into the stomach and jejunum at the site of the gastro- 
enterostomy 

Freoperativ e diagnose, Gastrojejunocohc fistula 

At operation a fistula between tbc transverse colon and the 
jejunum was found and excised A l)sis of the gastro- 
enterostomy with end to-end anastomosis of the jejunum was 
done 

Death occurred postoperativel} from leakage and peritonitis 
SUMMARY 

The clinical Iaborator} and roentgenological findings which 
aid m the diagnosis of gastrojejunal ulcer haye been evaluated 
and discussed 

Five cases who demonstrate the various manifestations of the 
disease have been abstracted 
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In a disease as insidious and as ravaging as cancer of the 
stomach statistics upon its various phases are usually of inter 
est and it is for this reason that certain data front a study of 
153 cases are presented 

The medical profession as well as the lait> are frequently 
impressed by the hopelessness of the situation with regard to 
cancer of the stomach when it attacks their own patients or their 
own friends Comments are often made upon the difficulties in 
evaluating symptoms and differentiating the insignificant ones 
from the ominous ones and it is not infrequently stated per 
haps with consolator> or condonative implication that even if 
an early diagnosis had been made the disease is so rapidly meta 
static that not much is gained by removal of the lesion itself 
Lest honest efforts toward the early detection of this lesion flag 
it seems worth while to attempt a classification of symptoms and 
a determination of exactly what ma> be regarded as an ominous 
symptom and furthermore an opinion as to what can be ex 
pected if such an ominous symptom receives early attention and 
results in detection of an early lesion 

W ith these thoughts in mind the writers of this paper studied 
the histories of 153 cases of cancer of the stomach and classified 
them into four groups These are 

Group I Fort) seven cases whose diagnosis was made early 
enough to have the lesion removed b> partial or total 
gastrectomy 

Group II Twenty nine cases in whom onl> a palliative 
change in the course of the alimentar) stream could be 
made — gastrostom) gastro-enterostom> jejunostomj 
697 
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regarded as including the earlier cases (since the removal of the 
lesion was possible m these cases) and the other groups as pro 
gressivelj later it will be seen that the ratio of those under 
fifty to those over fift} in Group I was a little less than \ 1 

while this ratio in Groups II and III is about 3 1 and m Group 
I\ it is about | 1 hi some cases this maj indicate that the 
greater age was a contraindication to operation but it probably 
also means at least to some degree that the younger person 
heeds his symptoms at an earlier stage 

The importance of the duration of symptoms is generally 
considered vital by all who refuse to be fatalistic in the matter 



of cancer of the stomach It is generally assumed that the 
length of the history indicates the progress of the lesion though 
consideration of two other functions must not be neglected 
First the varying degree of sensitivity to discomfort found m 
different individuals and this is usually associated with accu 
tacy of memory of such discomfort and therefore leads to dif 
ferent degrees of veracity in the relating of the history second, 
the varying degree of malignancy in the lesion and the reaction 
of the individual to it However in spite of these uncontrollable 
variants the length of the period of time between the moment 
when the patient is first conscious of something wrong and the 
moment when the diagnosis of cancer of the stomach is made 
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Group III Thirtv cases in whom onlv exploration could be 
done 

Group I\ Forty six cases in whom no operation was done 

The question frequently arises in the minds of physicians as 
to when a patient should be urged to ha\e a complete gastro- 
intestinal stud} involving expenditure of considerable time and 
money For example should a man of thntv eight, prestimabh 
not y et in the so-called cancer age w ith a simple complaint ol 
gaseous eructation or epigastric distress of only six weels 
duration be allowed to go out of the office with an explanat on 
of sv mptorns based on the fluctuations of the stock market 
some directions as to diet and a prescription for some alkali 
relief or should he be advised to have an exhaustive studv of 
his alimentary tract from mouth to rectum’ As soon as the phvs 
ician who is in doubt as to what he should do in such a case has 
decided for himself that it is worth while to detect an earh 
cancer of the stomach he has no further doubt as to what 
his course m such an individual case is to be The three points 
in such a case which bear upon the present study are the age of 
the patient the duration of his symptoms and the character ol 
his symptoms For comparison with the hypothetical case m 
question the data regarding age duration of s}mptomS and 
character of s> mptorns in these cases of cancer of the stomach 
are presented The series consisted of 86 men and 67 women 

Table I shows the ages of 152 cases with cancer of the 
stomach 

While it is true as was to he expected from general impres 
sions regarding the cancer age that the greatest incidence 
occurs m the }ears between forty and fifty nine 53 per cent of 
this series being m this group 36 per cent are between sixty and 
seventj } ears and 4 per cent are over seventv jears It is of 
interest to note that 9 cases or 6 per cent are between thirty 
and thirty nine } ears This incidence is surelv sufficiently large 
to change a rather widespread opinion that the cancer age 
begins at forty vears The ratio of those under fifty to those 
over fifty vanes in an interesting manner in the four groups 
which have been arbitrarih made in this study If Group I is 
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regarded as including the earlier cases (since the removal of the 
lesion was possible in these cases) and the other groups as pro 
gresst\elj later it will be seen that the ratio of those under 
fiftj to those over fifty in Group I was a little less than J 1 
while this ratio in Groups II and III is about 5 1 and in Group 

1\ it is about i 1 In some cases this may indicate that the 
greater age was a contraindication to operation but it probably 
also means at least to some degree that the younger person 
heeds his sj mptoms at an earlier stage 

The importance of the duration of symptoms is generally 
considered vital by all who refuse to be fatalistic in the matter 



of cancer of the stomach It is generally assumed that the 
length of the history indicates the progress of the lesion though 
consideration of two other functions must not be neglected 
First the varying degree of sensitivity to discomfort found in 
different individuals and this is usually associated with accu 
racy of memory of such discomfort and therefore leads to dif 
Ierent degrees of veracity in the relating of the history second 
the varying degree of malignancy in the lesion and the reaction 
of the individual to it However in spite of these uncontrollable 
variants the length of the period of time between the moment 
when the patient is first conscious of something wrong and the 
moment when the diagnosis of cancer of the stomach is made 
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is a matter of serious consideration A stud) of this phase of 
the subject resulted in the data presented in Table II 

It is seen in the summarizing data at the right of this table 
that of the 47 cases of Group I (the earl) lesions which were 
remo\ able) 30 or almost 64 per cent had a hist on of six months 
or less while onl> 17 or 36 per cent had a histon of o\er 'it 
months A slightly lower percentage (61 per cent) of histories 
of six months or less was found in Groups II and III \ more 
definite contrast is seen in the late lesions of Group I\ where 
o2 per cent onl) had a historj of six months or less Of a less 
encouraging note is the observation that Group IN , the pt* 
sumptisel) late group has almost the same percentage of cafes 
whose histor) is under two months and under three months as 
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the attention of the patient only by general symptoms which 
point toward trouble in the alimentary tube, but give no clue 
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as to the exact location of this trouble c g , abdominal dis 
tention The second that directly misleading symptoms may 
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occur which unless followed down, lead to an erroneous dug 
nosis, t g , constipation It is, of course, a well known fact that 
when loss of weight and appetite arc the obvious and outstanding 
symptoms to the patient, the lesion has progressed to a point 
where it must certainly be assumed that metastases have oc 
curred, e\en though the> are not palpable or roentgenographic 
all} visualized These two symptoms ma> , however be brought 
to the attention of the patient bj the questions of the examiner 
even in cases where the} are not the outstanding symptom The 
other s> mptoms regarded usuall} as less ominous ma> be listed 
as epigastric distress gaseous eructations abdominal dis 
tent ion, vomiting, fatigability Those directly misleading are 
constipation, diarrhea, and jaundice It was felt that a classifies 
tion of the outstanding sy mptoms, w hich m each case caused these 
patients to seek help, would be of value, and this has been done 
in Table III, in which 142 cases were studied 

It is noteworthy that distress in the epigastrium, m other 
words a localizing symptom was the chief complaint in 61 cases 
or 43 per cent The disquieting fact about this apparently 
significant fact is that since this epigastric distress and fulness 
is likewise characteristic of other gastro intestinal pathology 
such as peptic ulcer gallbladder disease or functional disturb- 
ances it may and often is explained on these relatively mnocu 
ous grounds and the actual malignant cause ignored If the 
groups are considered as indicating relative periods of develop- 
ment of the lesion Group I which may then be regarded as 
that of the earlier lesions has epigastric distress as its chief 
s\ mptom in more than half the cases while the percentage of 
cases showing this chief symptom in Groups II and III is 43 
per cent and in Group I\ that of the relatively late lesions it 
is only 30 per cent On the other hand the converse relation 
ship is observed in the sv mptoms of loss of weight weakness and 
anorexia, the text book symptoms of alarming import These 
are found in 15 per cent of Group I 21 per cent of Groups II 
and III, and 28 per cent of Group I\ Vomiting a symptom 
usually regarded as of senous import was found in 15 cases 
more frequentlv in Groups II and III than in the earlier or later 
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lesons Gaseous eructations a sjmptom frequentl} given only 
casual attention by the phjsiaan was the complaint for which 
8 of the 143 cases sought help and 3 of these 8 were in the group 
having late les ons Distinctly misleading s> mptoms constipa 


F 






. ’ 



1 

? 

1 

* A 4 

* * 5 2 





l 

7" 




T 




H 







v 

" 



a 

T 








. 


— =, 

t 


_ 

□ 

u_ 

- 













T~ 



• 

- 

1 1 



- 

nH 

* 

l!_ 

r 1 

Jit 

mfi 

V< 

u 4 u 


t on diarrhea and melena ere the ch ef complaints in 11 of 
these cases 5 of wh ch were m Group I o in Groups II and III 
and 1 m Group I\ 

The fndng of a palpable mass in a patient suspected of 
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having carcinoma of the stomach often has a depressing effect 
upon the mind of the diagnostician or surgeon with regard to 
the ultimate prognosis In 40 cases of Group I, this was found 
in 12 (30 per cent) in 57 cases of Groups II and III it was found 
in 19 (33 per cent), and in 46 cases of Group IV in 21 (45 per cent), 
these data showing that the prognosis as to operabiht) is per 
haps somewhat proved if a mass is present 

It is of some interest to note that 8 cases of 40 in Group I 
had free h) drochlonc acid b) anal) sis of gastnc contents after 
a test meal, white onh 2 of Groups II and III were found to 
has e it 

Reference was made in the earl) part of this paper to the 
value of earl) diagnosis of the stomach — whether it is worth 
while to attempt to win the struggle against the force of the legion 
itself and its potential metastases An) decision on this point 
presupposes an agreement as to the \alue of an> prolongation of 
life fcc)ond a tune when it would otherwise base been ended b\ 
disease, an agreement which is usualh uncontested With this 
point settled the cases of this series were studied as to the 
duration of life alter the diagnosis of carcinoma of the stomach 
was made Again in this phase of the study the groups as p re 
viously described were used and Table IV shows that of 74 cases 
operated upon and followed 20 of the 46 of Group I ui whom the 
lesion was removed lived more than a >ear, while in Groups 
II and III, there were none who survived a >ear and the large 
majority died in less than six months 

The fact that of the 16 living members of Group I, 1 has 
outlived his operation by nine >ears 1 by six years 1 b> fi' 1 ' 
years 2 b> three jears and 3 by two )ears offers sufficient 
encouragement to the surgeon and the internist to continue the 
search for and the treatment of earl) carcinoma of the stomach, 
in spite of the difficulties of diagnosis and the inevitable high 
mortalit) of the radical removal of the lesion 

SUMMARY 

One hundred fift) three cases of cancer of the stomach were 
used in a stud) of the age incidence, duration of symptoms. 
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character of symptoms, duration of life when the lesion is re 
mo\ed and when it is not removed 

The ‘cancer age” must include the thirties as well as the 
decades beyond that point — the greatest incidence however 
occurring in the jears between fort) and sixty 

The duration of symptoms, while undoubted!) an important 
factor in prognosis is shown b\ these cases to be of less relative 
importance than was assumed before the study was made A 
difference of 12 per cent was noted between Group I (early 
lesions) and Group IV (late lesions) in the number of cases 
giving histones of under six months 


The character of the symptoms of cancer of the stomach may 
be heterogenous, the text book syndrome of loss of appetite, 
V'eight, and strength being more commonly found in the late 
lesions than in the early ones, while symptoms characteristic 
of many other gastro intestinal lesions and distinctly mis 
leading symptoms characterized some of the early lesions 

The definite increase m life expectancy shown in the early 
o^es of this senes who had successful removal of the lesion, 
silences, in the opinion of the writers all argument as to the fu 
tihty of early diagnosis of cancer of the stomach 




THE IMPORTANCE OF FUNCTIONAL TRANQUILLITY IN 
ABNORMAL MECHANISM OF THE DIGESTIVE APPA 
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THE long title of this shoTt presentation probably requires at 
the outset an explanatory note By functional tranquillitj it is 
the intention of the writer to indicate an absence of an) dis 
turbing factor m the function of the digestive apparatus and 
by abnormal mechanism is meant an arrangement of the parts 
of the digestive apparatus which varies from that usual!) found 
in normal individuals Such abnormal mechanisms ma) be the 
result of surgical intervention as in gastro enterostomy or pylor 
ectomy or may be the result of congenital or acquired anomalies 
in the position of certain organs as in diaphragmatic hernia 
The cases to be presented will illustrate these two types of con 
ditions The points which the writer wishes to stress are the 
fact that under such abnormal conditions of mechanism dis 
turbances of digestive function produce more serious symptoms 
than when the arrangement of the various parts of the digestive 
apparatus is normal and conversely that even with as radical 
an abnormality as the presence of practicall) the entire stomach 
m the chest cavity through diaphragmatic herniation there can 
be freedom from s)mptoms when digestive function is carried 
on tranquill) 

The first case is that of a woman who when first seen in 1929 
was fifty seven )ears of age She was admitted to the hospital 
because of an attack three da)S previousl) of gripping pain in 
the right upper quadrant below the costal margin The pam 
lasted four hours until relieved by morphia and recurred thirt) 
six hours later with sltghtlv less intensit) and wa» again relieved 
b) morphine Nausea and vomiting together with rumbling 
awA swfchwfc thwifcVvcut tVw. abdomen attended the pam There 
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honed a \ery large diaphragmatic hernia involving practically 
he entire stomach (Fig 223) The banum meal passed down 
lard to the lower end of the esophagus which appeared to turn 
lpon itself upward to the cardiac end of the stomach which except 
or the pyloric sphincter lay completely above the diaphragm 
fhe colon showed no abnormality except some diverticula 
Ihe arch of the aorta showed a large plaque The diagnosis was 
now diaphragmatic herniation of the entire stomach, alveolar 
ibscesses and acute functional gastro intestinal disturbance 



Fig 224 — Showing two d agrams (a) a stump of stomach after p>to 
rectomy emptying by dumping into a dilated jejunum (6) a stump of 
stomach after pylorectomy emptying with normal penstalss into jejunum 
Of normal cal ber 

Surgical treatment of this hernia was considered, but con 
sidered inexpedient because of the patient s weight and the 
* ray evidence of aortitis \\ ith rest application of heat to the 
abdomen the use of atropine and a very bland diet gradually 
increased in variety, the patient became and remained symptom 
free In the two and a half years since her hospitalization, she 
has had no recurrence of abdominal symptoms except occasional 
distension and epigastric distress after large meals, after the use 
of carbonated drinks ice cold food or drink, or the use of 
cathartics Apparently with the omission of all irritants. 
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was no history of previous attacks of such se\ ere pain but the 
patient had for many y ears had attacks of indigestion gaseous 
distension, nausea vomiting profuse sweating and nuld symp- 
toms of collapse The past history was otherwise negative 
Physical examination showed a somewhat obese woman (height 
5 feet 6 inches weight 170 pounds) who was obviously suffering 
from acute pain in the right upper quadrant radiating to the 
back Blood pressure and unnary findings were normal There 



was an elevation of temperature to 100 F which lasted for 
four day s Except for suspicious teeth some gaseous distension 
of the abdomen and dapotage of the left chest heard with deep 
respiration there were no abnormal physical findings The 
impression from history and physical examination was that this 
patient had gallbladder disease The gastro intestinal study was 
be<mn with an intravenous Graham test which showed a gall 
bladder of normal sue density and function Further study 
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sion he was driving and had to pull up to the curb until the 
attack was over Relief usual]} occurred after vomiting There 
had been four such attacks the first one occurring within a >ear 
after an operation in which gastro enterostom} and excision of a 
gastric ulcer was done The preoperative symptoms were 
characteristic of ulcer A duodenal ulcer had also been found at 
this operation Follow mg the operation the patient was symp 
tom free for about six months but then began to have some 
nausea and sudden regurgitation of bile at times but the at 
tendant prostration described above was present onl> during 
the attacks of the past six months His past history except 
for the operation described above and an inguinal herniotomy 
was negative Ph>sical examination was essentially negative 
Gastro intestinal stud} showed achlorh}dna A gastro 
enterostomized stomach with a normal filling of the pyloric 
end of the stomach and of the duodenal bulb was visualized 
There was no tenderness over the stoma The opaque meal 
passed ver} rapidly out of the stomach and the head of the 
mea l "as at the splenic flexure in four hours The gallbladder 
reacted normally to an intravenous Graham test The patient 
gave a histor} of irregular food habits and the use of all types 
°f food including fried foods and pastries and had used cathar 
tics of various kinds He was put on a careful regime of bland 
diet no cathartics moderate smoking and in the two years 
and eight months since he was first seen he has had no attack 
l!ke those previously described There have been occasional 
Ver > slight disturbances miniatures of the original attacks 
which he has alwa> s been able to ascribe to some disturbing 
variation in diet It is apparent that in this case with the 
preservation of normal function in the gastro intestinal tract 
a »d the prevention of abnormal spasm and distension the ab 
n °rmal mechanism of gastro enterostomy produces no un 
toward S}mptoms but with disturbances in function s}mptoms 
°f disturbed mechanics (nausea and vomiting of bile) and of dis 
turbed vasomotor equilibrium appear 

These 2 cases are examples of a group of cases of this type — 
patients with diaphragmatic hernia and previous s}mptoms who 
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thermal, chemical, and mechanical from her diet, with normal 
function as eudenccd b> normal stools and the absence of dis 
tension, this patient has no consciousness of abnormal mech 
anism, whereas, with disturbed function, she has symptom* 
\ arying from simple indigestion to acute colic, probably pro- 
duced by mcarceration abo\c the diaphragm of a distended 
stomach, and distention below the diaphragm of the small and 
targe intestines 



The next case is that of a man of fifty two years first seen 
at the Lahey Clinic m April 1929 His complaint was of attacks 
of abdominal distress immediately after meats, followed by the 
sudden onset of nausea giddiness and \omitmg \ omitus was 
usually bile (from 1 ounce to 2 quarts) Limpness of arms and 
legs, general weakness and collapse, with profuse sweating and 
“blackness before eyes attended these attacks On one occa 



DYSPHAGIA CLINICAL ASPECTS WITH CASES ILLUS 
trating some pathologic conditions of the 
esophagus 
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Dyspiivgia is a symptom worthy of the most serious con 
sideration and may be produced by a lesion which will soon 
bring death to the patient or by a lesion that ma> deprive the 
patient of the pleasures of eating for years and produce partial 
or complete invalidism And d> sphagia may yet be caused by 
another lesion which will disappear in a few hours and leave no 
trace of its having been present Thus variable arc the lesions 
that cause dysphagia Too often the cause of dysphagia is not 
even given thought or only a guess is made or an inferential 
diagnosis based on an incomplete history and an incomplete 
examination All too many patients with these symptoms 
have been told that the trouble is due to nerves due to imagina 
ton or is globus hystericus Some pattents may give up re 
signed to their fate others in their suffering maj wander from 
one doctor to another until someone takes a real interest and 
refers them for the necessary work which enables a correct diag 
nosis The lack of interest in the complaint of dysphagia I 
believe is due to the failure of the large percentage of practi 
boners to grasp its full meaning and unless the cause is obvious 
on the usual general examination — it is attributed to nerves 
white a special examination made by one who knows the causes 
of dysphagia and the importance of the symptom usually reveals 
the cause 

When a correct diagnosis is made many patients can be 
readily relieved by the proper treatment and to others a prog 
nosis of value is available 

As has been mentioned the causes are varied and they may 
be divided into three groups First those due to affections of 

7*3 
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are being managed medically and are symptom free as long as 
their diet and general hygiene is such that there is no imtation 
of the gastro intestinal tract They all have symptoms if 
irritation from improper food or cathartics occurs Likewise 
postoperative cases who have had pylorectomy or gastro- 
enterostomy , are not infrequently seen with sy mptoms of dis 
turbed function more severe than these usually are in normal 
individuals but complete!} absent when care is taken to obtain 
normal function Mechanical deformities due to postoperative 
adhesions also fall in this group of cases and the discomfort 
frequently ascribed to ‘ adhesions is in reality due to the ex 
aggerated symptoms of disturbed function in the presence of 
abnormal mechanism It is therefore important m the opinion 
of the writer to warn patients who have had gastric and intes- 
tinal operations or who have abnormal mechanism due to dis 
placement of parts of the digestive apparatus to use protective 
measures in the form of diet and general hygiene agamst any 
disturbance in normal function 
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Dyspiugia is a symptom worthy of the most serious con 
sideration and may be produced by a lesion which will soon 
bnng death to the patient or by a lesion that may deprive the 
patient of the pleasures of eating for j ears and produce partial 
or complete invalidism And dysphagia may > et be caused by 
another lesion which will disappear in a few hours and leave no 
trace of its having been present Thus variable arc the lesions 
that cause dysphagia Too often the cause of dysphagia is not 
even given thought or onl> a guess is made or an inferential 
diagnosis based on an incomplete history and an incomplete 
examination All too many patients with these symptoms 
have been told that the trouble is due to nerves due to imagina 
tion or is globus hystericus Some patients may give up re 
signed to their fate others in their suffering may wander from 
one doctor to another until someone takes a real interest and 
refers them for the neccssarj work which enables a correct diag 
nosis The lack of interest in the complaint of dysphagia I 
believe is due to the failure of the large percentage of practi 
boners to grasp its full meaning and unless the cause is obvious 
on the usual general examination — it is attributed to nerves — 
while a special examination made b> one who knows the causes 
of dj sphagia and the importance of the symptom usuall> reveals 
the cause 


When a correct diagnosis is made man> patients can be 
readily relieved bj the proper treatment and to others a prog 
nosis of value is available 
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As has been mentioned the causes are v aned and the> may 
divided into three groups First those due to affections of 
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ConcmrtaWlV!^ ^ ma ' be enumerated as follows 

chron c lt 1 ° f ******* M 0) 

Sjph.1, /,, b jT Mul " r M specific (1) Tuberculosis (!) 

the esnnhur, ^ *nom> costs web of the esophagus stenosis of 

esonhami ^ ^ spasmodic (6) acatnctal di\ erticula of the 
new growth of the esophagus (,) benign (» mahj 
the einh™ 10 ’’? 1 ' 1 ) iaral h s,s °f *he esophagus foreign bod) of 

ha.TrZT”, d > s >> 1 “S“ It la L group of is 

that I wish to la) most emphasis upon 

. C are conditions external to the esophagus 
2®,? "IT ° n ,1 " '“Phagus Thru nra) occur at am 
common r ° US i ant,re lc ngth of the esophagus Most 
nant rrhtmT k” slallds especralh syphilitic or malrg 
srmhiht ’ "k 0 ' d 'T 0 ” "t*™”' “hen mahgnant o, 

and mrlirnDT 0 ^* 3 inflammation aneurvsm and benign 
also disef \ utT, d rsln thenedc mtrathonrcic and mediastinal 
also diseased rettebrae and defomu,, of He lertebrae 

esoohi »!■«* hare nothmg to do rsath the 

jphagus Itself There are Irrler.ions rnOamma.ion ulrers 

paLte ,L‘“r? a »out the teeth the jaws the 

mar f * ® 1 e tongue anti the pharvngeal wall which 
lo Tamm"' T'm *"> abWe -amed “S»»» 

edema e^, a""”' « *P'<C foUatnmaton and 

edema perichondritis tuberculous syphilis and laryngealanes 

T"" ““ rs * ls » "***' nhsteuctron may cause 
I ^ Swa orvmg and also m postrirphtheritic or other 
f nm T k al,ccl * thr ""“cles of 'he jaws cheeks palate 
to gue and pharma and spasm ol these muscles due to towns 
or poisons as strj chmne reran) and ,o hrdrophobra 

How Can the Cause of Dysphagia be Diagnosed' The 
cause of d) sphagia can be found b, taking a careful hr store and 
making a general ph> steal eaammatron a special examination of 
the nose and throat an rudrrect laryngeal and hrpopharyngeal 
examination wrth the minor , r a , and fluoroscopical exanllna 
trons with and without barium nurtures an 1 barrum capsules 
laborator> examinations including unne blood count \Us«er 
mann spinal fluids etc as indicated and last but not least by 
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direct laryngoscopj and esophagoscop) and biopsj with these 
procedures when indicated This method of examination is 
followed in the dime 

The following cases are reported giving onlj the more tmpor 
tant details in the history and ph>sical findings These cases 
are selected to show vanous pathologic conditions in the esoph 
agus and to permit a brief discussion 

Case 1 — Mr A C age fifty nine jears came to the clinic 
on April 9 1929 with chief complaint of shortness of breath and 
pam in the chest The history of his present illness is that for 
about se\en months he has had a steady dull pain in the chest 
underneath the sternum This was made worse by exercise 
and associated with the pain there has been shortness of breath 
and a cough On questioning concerning his appetite and swal 
lowing he stated that his appetite was poor and that so far as 
he could remember he had never taken an> thing but liquids and 
scmisolid food He has always had difficult) when he has taken 
solid food and solid food seemed to lodge beneath the sternum 
an d is always regurgitated 

On examination he was found to be a poorly developed and 
nourished man of fifty nine years weighing 112 pounds with a 
food pressure of 140/80 and a pulse of 84 regular in rh) thm 
Pec al heart examination showed by fluoroscopy the heart to 
°>d} slightly enlarged and the pulsations of fair quaht} 
ectrocardiogram showed inversion of the T waves m lead I 
diagnosis w as made of angina pectoris and laboratory tests 
s owed the urine to be negative specific gravity 1 010 no albu 
min or sugar The nonprotein nitrogen was 40 and blood Was 
Hermann negative The hemoglobin was 90 per cent The cells 
"ere of normal sue and pigmentation The fluoroscop) of the 
esophagus showed a dilation of the esophagus from the second 
'orsal to the lower border of the fifth dorsal \ertebrae Below 
,s there was narrowing and the barium was delaj ed in passing 
0 *he stomach also a portion of the stomach is seen above the 
faphragm Esophageal examination with the esophagoscope 
s °wed a narrowing of the middle third of the esophagus through 
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the esophagus itself and they maj be enumerated as follows 
Congenital defect inflammation of esophagus (a) acute M 
chrome (c) abscess (d) ulcer, (e) specific (1) Tuberculosis ( 7 ) 
Syphilis (3) Actinomjcosis web of the esophagus stenosis of 
the esophagus (a) spasmodic (6) cicatricial diverticula of the 
esophagus new growth of the esophagus (a) benign (6) maiig 
nant (r) leukoplakia paralj sis of the esophagus foreign bod' of 
the esophagus functional djsphagia It is this group of cases 
that I wish to lav most emphasis upon 

Secondlj are the conditions external to the esophagus 
giving pressure on the esophagus This maj occur at a* 1 ) 
place throughout the entire length of the esophagus 'I° st 
common are Enlarged glands especiall} syphilitic or makg 
nant glands thjroid tumors especially when malignant or 
syphilitic periesophageal inflammation aneurysm and benign 
and malignant tumors in the neck mtrathoraetc and mediastinal 
also diseased vertebrae and defomutv of the vertebrae 

Thirdlv are conditions which have nothing to do with the 
esophagus itself There are Infections inflammation ulcers 
abscesses tumors and gumma about the teeth the jaws the 
palate the tonsils the tongue and the pharvngeal wall which 
mav interfere with function of any of the above named organs 
also laryngeal affections as acute septic inflammation and 
edema perichondritis tuberculosis syphibs and laryngeal aneS 
thesia where aspiration occurs also nasal obstruction ma> cause 
difficult} m swallowing and also in postdiphthentic or other 
paralj sis that affects the muscles of the jaws cheeks palate 
tongue and pharjnx and spasm of these muscles due to toxins 
or poisons as strschnme tetanv and in hjdrophobia 

How Can the Cause of Dysphagia he Diagnosed’— The 
cause of djsphagia can be found by taking a careful history and 
making a general phj sical examination a special examination of 
the nose and throat an indirect laryngeal and hjpopharjngeid 
examination with the mirror x raj and iluoroscopical examuia 
tions with and without barium mixtures 3nd barium capsules 
laboratorj examinations including urine bloocf count U asset 
ynann spinal fluids etc as indicated and last but not least b) 
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direct laryngoscopy and esophagoscopy and biops> with these 
procedures when indicated This method of examination is 
followed in the clinic 

The following cases are reported giving only the more impor 
tant details in the history and phy sical findings These cases 
are selected to show vanous pathologic conditions m the esoph 
agus and to permit a brief discussion 


Case I — Air A C age fifty nine years came to the cbmc 
on April 9, 1929 with chief complaint of shortness of breath and 
pain in the chest The history of his present illness is that for 
about seven months he has had a steady dull pain in the chest 
underneath the sternum This was made worse by exercise 
and associated with the pain there has been shortness of breath 
and a cough On questioning concerning his appetite and swal 
lowing he stated that his appetite was poor and that so far as 
he could remember he had never taken anything but liquids and 
scmisolid food He has always had difficulty when he has taken 
solid food and solid food seemed to lodge beneath the sternum 
and is always regurgitated 

On examination he was found to be a poorly developed and 


nourished man of fifty nine years weighing 112 pounds with a 
blood pressure of 140 80 and a pulse of 84 regular in rhythm 
Special heart examination showed by fluoroscopy the heart to 
be onlj slightly enlarged and the pulsations of fair quabty 
Electrocardiogram showed inversion of the T waves in lead I 
A diagnosis was made of angina pectoris and laboratory tests 
showed the unne to be negative specific gravity' 1 010 no albu 
mui or sugar The nonprotein nitrogen was 40 and blood \\ as 
sermann negative The hemoglobin was 90 per cent The cells 
"we of normal size and pigmentation The fluoroscopy of the 
esophagus showed a dilation of the esophagus from the second 
dorsal to the lower border of the fifth dorsal vertebrae Below 
this there was narrowing and the barium was delay ed in passing 
the stomach also a portion of the stomach is seen above the 
diaphragm Esophageal examination with the esophagoscope 
showed a narrowing of the middle third of the esophagus through 
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which an esophagoscopc could not be passed However Jackson 
bougies were passed through the instrument, and the esophagus 
dilated up to No 24 French With this histor) of having had 
difficult} throughout life, the diagnosis was made of congenital 
narrowing of the esophagus and diaphragmatic hernia The 
esophagus was dilated from tune to tune until a No 42 dilator 
was passed The last dilation was made on Nos ember 30 
1929, and he states that at the present time he can swallow 
almost an\ hind of foot! 



Fig 2’6 — Case I Congenital narrowing of esophagus the narrow cl 
area beginning at bifurcation of trachea Very narrow esophagus below ihrt 
region and dihted above The esophagus also shortened and a small portio" 
of the stomach is draw n through the hiatus abov e the diaphragm Re! eved 
by d Utation 

Congenital defects of the esophagus are not as rare as is 
often supposed — and a large proportion of the cases do not fare 
as well as the case reported for frequentlj there is a complete 
obstruction of the esophagus or a communication with the 
trachea which results m death ui a few dajs after birth These 
have been excellentl) described b> Dr Edward C \ ogt, and the 
details of diagnosis enumerated when narrow mg atone is present 
and liquids are taken well No suspicion of anj abnormality is 
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aroused until the child is given a solid diet which is tegurgi 
tated In the above case the diagnosis was never made and in 
all probability would not ha\e been made if a new complaint 
had not brought him for examination > et He has obtained a very 
gratifv ing result with a comparatively short course of treatments 

Case II —Case of Mrs E R who entered the clime with a 
chief complaint of sick headache associated with nausea and 
vomiting She gate a history of having had attacks of head 
aches since the age of seventeen years They have become more 
frequent and are as often now as every two weeks bhe has been 
treated for secondary anemia for years and has had some difli 
culty in swallowing She has a rasping sensation in the throat 
and the swallowing is made better at times by pressure on the 
left side of the trachea 

Her physical examination showed a poorly nourished woman 
of forty eight years weighing 103 pounds The eyes ears nose 
and throat were negative with the exception of a mild chronic 
tonsillitis The heart sounds were clear the pulse was 92 
Regular in rhythm and her blood pressure was 140 90 The 
lungs were clear and the abdomen was normal The rectal 
examination was negative The laboratory report shows no 
albumin or sugar in the unne the specific gravity was 1 01/ 
a lkahne reaction nothing found in the sediment The non 
Protein nitrogen was 40 bilirubin 0 2 and the Wassermann 
*egatne The red blood count was 5 320 000 the white blood 
Coun t 3700 and the hemoglobin 90 per cent and the smear 
showed the red cells to be normal in size and shape The gastric 
Analysis was attempted but the usual aspirating tube would 
ftot P ass * Rav and fluoroscopy study did not reveal any ab 
normality even though the roentgenologist was told that nar 
'°"ing was present and it was requested that the narrowing be 
demonstrated if possible A direct laryngeal examination was 

*n*ide which showed the larynx within normal limits On lifting 

the larynx forward the entrance of the esophagus showed a web 
^» l h a small opening through which folds of the esophagus could 
seen A \o 18 French dilator w as passed w ith some pressure 
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Tvhich an esophagoscope could not be passed Howner JacWn 
bougies were passed through the instrument, and the esophagus 
dilated up to No 24 French With this history of having had 
difficult) throughout life, the diagnosis was made of congenital 
narrowing of the esophagus and diaphragmatic hernia The 
esophagus was dilated from time to time until a No 42 dilator 
was passed The last dilation was made on Nos ember 3H 
1929, and he states that at the present time he can swallow 
almost am hind of food 



Fig 226 —Case I Congen tal narrow ng of esophagus the narrowed 
area beginning at I lfurcation of trachea \ery narrow esophagus Mow lb * 
reg on and d fated abo\ e The esophagus also shortened and a small port on 
of the stomach is drain through the hiatus aboie the d aphragm Rrleied 
by d latation 

Congenital defects of the esophagus are not as rare as is 
often supposed— and a large proportion of the cases do not fare 
as well as the case reported for frequently there is a complete 
obstruction of the esophagus or a communication with the 
trachea which results in death in a few daj s after birth These 
have been excellentl) described b> Dr Edward C \ ogt and the 
details of diagnosis enumerated when narrow mg alone is present 
and liquids are taken well No suspicion of anj abnormalits is 
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fort) who appeared as old as sixty She w as apathetic weak 
and apprehensive The teeth were out The ears nose and 
throat were apparcntl) normal The blood pressure was 144/104 
The weight 94 pulse 96 regular in rh) thm The heart sounds 
" ere of normal quality and the chest was clear The blood 
p cture showed a mild secondary anemia and the blood Wasser 
mann was negative The fluoroscopical examination of the 
esophagus showed only a small amount of banum to pass the 
cncopharyngeus but having once passed this region it passed 
through the esophagus without further delay The direct 
laryngoscopical examination showed a normal larynx and in the 
hypopharynx there were a number of folds of mucous membrane 
below the cricoid and the opening to the esophagus was very 
small and somewhat to the right of the midi ne The cnco 
pharyngeal region was dilated up to No 33 French This dila 
tion caused some bleeding The esophagus was dilated from 
time to tune until it was dilated up to No 4o French Since 
then she has been able to eat well and has no difficulty in swallow 
,n g ordinary foods I believe this woman to have had a f brosis 
possibly from infection in childhood which she carried for forty 
)ears She ga\e a history of having been to numerous doctors 
who told her that it was a nervous condition and nothing was 
to be done about it After a few dilations she was able to sit 
®t the table with other people and eat the same food enjoy 
ersclf and gained from 94 to 120 pounds in weight 
The following case shows a web and a carcinoma of the 

esophagus 

Case IV —M rs S W came to the clinic w ith a chief complaint 
of difficulty in swallowing History of her present illness dates 
ack to about eighteen years when the difficulty in swallowing 
oe gan At that time she was scarcely able to take any food as 
li * as munediately regurgitated At that time there was pam in 
e lower chest after eating but on taking liquids and food pre 
pared by passing through a sieve she was able to get nearly all 
* e food that she needed She had been advised by a physician 
at she had a nervous spasm of the esophagus and treatment 
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Other dilators were then passed until a No 30 French was 
reached which caused considerable bleeding \ / mm esopha go- 
scope was passed and the esophagus inspected throughout its 
course and w as found to be normal below the w eb A diagnosis 
was made of a web at the upper end of the esophagus and 
further dilations were done until a No 4a French dilator could 
be passed Following this there was no difficult) in swallowing 

In cases of this kind howc\cr dilations must be done from 
time to time if there is an> tcndenc) to a recurrence of the 
difficult) m swallowing Webs and fibrosis of the upper end of 
the esophagus IS a quite common finding the importance of 
which is not recognized b\ the profession at large — and which is 
missed b) a verv large percentage of the x ra) men who do 
fluoroscopic examinations of the esophagus The work of 
Mosher and Jackson should be read b) e\ er> practitioner who 
has e\ er had or w ill has e a patient w ho ma> complain of difficult) 
in swallowing Jackson attributes some of the cases of difficult! 
m swallowing to spasm of the cricopha ryn geu s — this I ha\ e never 
been certain of in an) case I ha\e seen 

The following case is one I believe due to fibrosis of the upper 
portion of the esophagus — which required live months for dda 
tions up to a No 4a French 

Case III — Airs M M came to the clinic with the chief 
complaint of difficulty in swallowing Present illness began 
after a sore throat at the age of nine when difl" cult) in swallowing 
was noted \t the age of eleven >ears there was an abscess in 
the throat which made the swallowing much more difficult This 
abscess ruptured and the swallowing was somewhat improved 
She has been able to eat only fine!) ground food for the past 
twent) years She has never been able to eat meat without 
first passing it through a grinder and onl) vegetables which 
were finely divided and well cooked In the past >ear she has 
onl) taken liquids and finel> strained gruels Swallowing is 
alwav s an effort She has had considerable distress in her throat 
for the past six months She has lost 21 pounds in the last )ear 

On ph)Sical examination she was an emaciated woman of 



DYSPHAGIA 


719 


forty, who appeared as old as sixty She was apathetic weak 
and apprehensive The teeth were out The ears nose, and 
throat were apparently normal The blood pressure \\ as 144/104 
The weight 94, pulse 96 regular in rhy thm The heart sounds 
were of normal quality, and the chest was clear The blood 
picture showed a mild secondary anemia and the blood W asser 
inann was negative The fluoroscopical examination of the 
esophagus showed only a small amount of banum to pass the 
cncopharyngeus but having once passed this region it passed 
through the esophagus without further delay The direct 
laryngoscopical examination showed a normal larynx and in the 
hypopharynx there were a number of folds of mucous membrane 
helow the cncoid and the opening to the esophagus was very 
small and somewhat to the right of the midhne The cnco 
pharyngeal region was dilated up to No 33 French This dila 
bon caused some bleeding The esophagus was dilated from 
tune to time until it was dilated up to No 45 French Since 
men she has been able to eat well and has no difficulty in swallow 
m g ordinary foods I believe this woman to have had a fibrosis 
Possibly from mfection in childhood which she carried for forty 
) e ars She ga\e a history of having been to numerous doctors 
who told her that it was a nervous condition and nothing was 
to done about it After a few dilations she was able to sit 
* table with other people and eat the same food enjoy 
itself, and gained from 94 to 120 pounds in weight 
The following case shows a web and a carcinoma of the 

esophagus 

Case IV —Mrs S \\ came to the clinic w ith a chief complaint 
®f difficulty in swallowing History of her present illness dates 
c k to about eighteen years when the difficulty in sw allowing 
De gan At that time she was scarcely able to take any food as 
*.»•» immediately regurgitated At that time there was pain, in 
e lower chest after eating but on taking liquids and food pre 
Pared by passing through a sieie she was able to get nearly all 
1 e *°°d that she needed She had been advised by a physician 
at she had a nervous spasm of the esophagus and treatment 
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was not giv en The inability to cat solids had continued, but 
fluids went down rclativelv freelv until four months ago when 
she noticed difficult) e\en with liquid food, and the past few 
da> s she has taken practtcalh no food at all 

A general ph)Sical examination showed an emanated little 
woman sixtv fi\e )ears old, weighing about SO pounds The 
pulse was 80 and regular The blood pressure was 160 70 The 
heart and lungs were negative The abdominal examination 
showed the liver enlarged no metastases could be made out 
Mucous membranes were markedl) pale and saliva was present 
in the p) riform sinuses The laborator) findings showed onh 
a secondar) anemia negative Wassermann and negative urine 
x Rav and fluoroscop) of the esophagus with a barium nurture 
showed an obstruction at the level of the seventh thoracic vet 
tebrae with marked narrowing above there was moderate 
dilatation \ thin mixture would trickle through the stricture 
which was irregular and appeared to be about 1 J inches in length 
After the appropriate administration of fluid an esophagoscopv 
was done and the esophageal examination showed a web oppo- 
site the third thoracic vertebrae with an opening of about 3 mm 
in diameter through which a tube could be passed and it again 
met an obstruction 3 inches further down the esophagus Dda 
tion was attempted but was unsuccessful and a gastrostomv was 
done \ diagnosis was made of carcinoma and benign web 
This patient later died and a postmortem examination showed the 
following findings In the esophagus opposite to the third ver 
tebrae there is an old stricture about 4 10 of 1 cm long and v*»tb 
an opening about a 10 of a centimeter in diameter Thercwasno 
definite surrounding fibrosis and no ulceration of the mucosa 
On microscopical examination of this area there was a small area 
of ulceration on the surface and a libropurulent exudate which 
extended sbghtl) into the musculature There was l>mpboc}tic 
and eosinophilic infiltration On either side of this area of 
ulceration the mucous membrane showed hyperplasia with pro- 
J on 'ration and an occasional pearl formation and without a 
definite basement membrane and there is a fibrosis with diffuse 
lvmphoc)tic infiltration underlying the mucosa Microscopical 
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diagnosis — epidermoid carcinoma grade I A second stricture 
is located at the level of the seventh dorsal vertebrae and about 
2 cm long which practicallj occludes the lumen and is formed 
b> serous indurated gray tissue involving the esophageal wall 
and the adjacent fat The mucosal surface is ulcerated Micro 
scop cal section of this region showed advanced epidermoid 
carcinoma grade It 

This case is unusual and presents two distinct lesions of the 
esophagus both malignant one an advanced epidermoid car 
cinoma the other an old stricture with early development of 
epidermoid caranoma in its mucosa The old stricture or web 
no doubt accounts for her symptoms for the past eighteen years 
and the later development of the carcinoma in the lower portion 
0 the esophagus accounted for the more recent increase in 
symptoms This patient had a possibility of relief from her 
symptoms due to the web but — as for the carcinoma— the treat 
ment could only be palliative The treatment for carcinoma of 
e esophagus is diet intubation dilations gastrostomy x ra> 
an radium the choice of treatment depends on the individual 
patient 

The following case represents a premalignant condition and 
a so a second lesion of the esophagus 


ase V— Mrs E M age fifty years came to the cl me 
ovember 2 1931 with a chief complaint of a lump in the 
pj 51 She gave a history of the present illness as follows 
" e P ast three years she had had indigestion and belching 
th J anuary 2531 began to have sensation of a lump in 
e chest and difficulty in swallowing She also noticed that 
ou t five or six hours after eating her evening meal she would 


T egurgitation of food eaten at the meal This has become 
Progressively worse In June 1931 she took a month s vaca 
and ? ' ee ^ S ""broh were spent in bed She lost 16 pounds 
ha Symptoms have persisted and even increased She 
s ad a period of four or five days at a time when she was 
ically unable to take anj nourishment sometimes not even 
a er At other tunes there is little or no difficultv 


»2- 4 6 
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was not given The inability to eat solids had continued, but 
fluids went down relativel> frcel} until four months ago when 
she noticed thfllcuhx c\en with liquid food and the past few 
dajs she has taken practicallj no food at all 

A general phjsical examination showed an emaciated, little 
woman, sixt\ fixe jears old, weighing about SO pounds The 
pulse xx as SO and regular The blood pressure was 160 70 The 
heart and lungs were negatixe The abdominal examination 
showed the lixer enlarged, no mctastases could be made out 
Mucous membranes xxere marhedh pale and sahxa was present 
in the pxnform sinuses The laboratory findings showed onh 
i secondary anemia negatixe \\ assermann and negatixe urine 
r Ra> and fluoroscopj of the esophagus with a barium mixture 
showed an obstruction at the level of the seventh thoracic xer 
tebrae with marked narrowing above there was moderate 
dilatation A thin mixture would trickle through the stricture 
which was irregular and appeared to be about l\ inches in length 
After the appropriate administration of fluid an esophagoscopx 
was done and the esophageal examination showed a web oppo- 
site the third thoracic vertebrae with an opening of about 3 mm 
in diameter through which a tube could be passed and it again 
met an obstruction 3 inches further down the esophagus Dda 
tion was attempted but was unsuccessful and a gastrostomx was 
done A diagnosis was made of carcinoma and benign web 
This patient later died and a postmortem examination showed the 
following findings la the esophagus opposite to the third xer 
tebrae there is an old stricture about 4 10 of 1 cm long and with 
an opening about o 10 of a centimeter in diameter There was no 
definite surrounding fibrosis and no ulceration of the mucosa 
On microscopical examination of this area there was a small area 
of ulceration on the surface and a fibropurulent exudate which 
extended slightly into the musculature There was lymphocytic 
and eosinophilic infiltration On either side of this area of 
ulceration the mucous membrane showed hvperplasia with pro- 
longation and an occasional pearl formation and without a 
definite basement membrane and there is a fibrosis with diffuse 
1 mphocjtic infiltration underlying the mucosa Microscopical 
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The heart sounds were of good quality Examination of the 
nose mouth pharynx and Iarjnx was negative except for 
canous teeth tartar and retraction of the gums Examination 
of the abdomen showed some tenderness over the gallbladder 
region and at the substernal notch Pelvic examination was 
negative Rectal examination showed external and internal 
hemorrhoids Fluoroscopy of the esophagus showed a stricture 
at the junction of the middle and upper thirds At the lower end 
of the esophagus the cardia was seen above the diaphragm and 
a portion of the stomach was also above the diaphragm Due to 
the regulantv of the outline a diagnosis was made of stricture 
of the esophagus most probably benign and diaphragmatic 
erma Laborator> report showed the urine negative and the 
lood Wassermann negative An esophvgoscopy was done 
"h ch showed the stricture just below the junction of the middle 
and upper thirds of the esophagus and the mucous membrane 
*n this area was shown in folds that did not dilate easilj With 
some pressure a 9 mm esophagoscope passed This area had a 
characteristic appearance of leukoplakia and a specimen from 
" area was removed for microscopical stud> The scope was 


this 


en P asst 'd through the lower end of the esophagus where the 
stomach mucosa w as seen before the level of the diaphragm was 
reached The esophagus and stomach were ballooned and a 
Portion of the stomach was above the diaphragm 

The treatment in this case has been dilation the placing of 
tered radium at the area ol leukoplakia and having her sleep 
^ V| t the head elevated so that there will be less regurgitation 
0 the food especially when she lies down at night A recent 
? ttlc e by Dr George S Sharp* shows the etio logic relationship 
6 W * en leukoplakia of the esophagus and carcinoma of the 
esop agus Very little has been written on this subject and 
ooe might assume that leukoplakia here should be treated as 
™ oplalua elsewhere m the body with the exception of the 
culties one has in treating esophageal conditions 

Case VI — M r A P s chief complaint was difficulty in swal 

S ipplen ent to ^mer can Journal of Cancer page 1 0’9 
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fig ? 2S Case \ leukoplakia of esophagus and diaphragmatic her 
ma shoeing stricture of leukoplakic area the narrowing of the cardia and a 
portion of the stomach abo\e the diaphragm 

General phvsical examination showed a fairh well developed 
and nourished woman of fift> jears weighing 144 pounds The 
pulse rate was S4 regular in rhvthm, blood pressure 120/80 
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lion of the esophagus both b> fluoroscope and plate showed a 
diaphragmatic hernia and above the hernia the esophagus was 
narrowed but was apparent!} flexible There was some delay 
m the passage of fluid into the stomach The stomach was high 
regular in outline with normal pcrsitalsis The duodenal cap 
appeared to be smooth The * ra> diagnosis was diaphragmatic 
hernia and stricture of the esophagus 

Direct esophageal examination was made an 1 the upper por 
tion of the espohagus was dilated About 3 inches above the 
usual position of the cardia a narrow mg of the esophagus was 
encountered which was quite firm and fibrous There was an 
irregular area on the posterior wall which bled without having 
been touched This had the appearance of an ulcer A specimen 
*as taken from this ulcer for microscopical examination A 
soft flexible Jackson bougie was used to dilate the narrowed 
area The microscopical examination showed chronic inflam 
•nat on with no evidence of malignancy The laboratory report 
showed the blood Wassermann to be negative and secondary 
anemia was present The urine showed some casts 

The final diagnoses as far as the esophagus was concerned 
were Dilatation of the esophagus stricture of the esophagus 
ulcer of the esophagus and diaphragmatic hernia The subse 
quent treatment has been dilation of the stricture and ulcer 
treatment In the past two years since treatment was begun he 
bas gamed weight has felt better his diet is still somewhat 
limited so that he does not eat coarse or uncooked food and 
dilations arc still being carried on at bimonthly intervals 

Case VII —Miss \ D gave a chief complaint of difficulty m 
swallowing The present illness dates back to trouble two and 
on « half jears ago when at times she would have difficult} in 
swallow mg and at other times she would be entirely free from 
symptoms For the past month she has had great difficult} in 
swallowing both solids and liquids with considerable pain in 
the chest under the sternum and when she tries to force food 
down she frequently regurgitates She often has noticed a 
SUrglmg sound in the throat when she lies down 
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lowing for one and one-half jears Following an attack of the 
grippe two and one half jears ago he began having difficult) m 
swallowing, this has graduallj increased until now he cannot eat 
solid food Cooked cereals and purees will pass Solid food 
causes a sensation of pressure under the sternum as though it 
were stuck and would not pass to the stomach for several hours 
or there would be regurgitation without nausea of food tb3t 
had been eaten some time previous!) Liquids passed fair!) 
well He has on one occasion regurgitated a small amount of 



Fg 2 9 — Case \ I llrerof esophagus proved t> bopsy and diaphng 
mat c hernia Narrowed area treated by d lat on and ulcer t eated by 
ulcer management Impro ed l u. 5t II follow ng treatment after two years 

blood Previous to the difficult) in swallowing he had gastric 
distress which was relieved b) food He lost la pounds in weight 
m the past twclv e months 

Ph)Sical examination showed a poor!) developed and nour 
ushed man of sevent) five )ears weighing 120 pounds The 
pulse rate is 76 and regular in rh) thm and the blood pressure 
was 140/90 and there were no signs of heart failure 

The vessels showed sclerosis there were no important findings 
n the abdomen and the reflexes were sluggish x Ra> examina 



DYSPHAGIA 


725 


tion of the esophagus, both by fluoroscope and plate, showed a 
diaphragmatic hernia, and above the hemia the esophagus ■was 
narrowed but was apparently flexible There was some delay 
in the passage of fluid into the stomach The stomach was high, 
regular in outline, with normal pcrsitalsis The duodenal cap 
appeared to be smooth The x ray diagnosis was diaphragmatic 
hernia and stricture of the esophagus 

Direct esophageal examination was made and the upper por 
tion of the espohagus was dilated About 3 inches above the 
usual position of the cardia a narrowing of the esophagus was 
encountered which was quite firm and fibrous There was an 
irregular area on the posterior wall which bled without having 
been touched This had the appearance of an ulcer A specimen 
"as taken from this ulcer for microscopical examination A 
soft flexible Jackson bougie was used to dilate the narrowed 
area The microscopical examination showed chronic inflam 
•nation with no evidence of malignancy The laboratory report 
showed the blood Wassermann to be negative and secondary 
anemia was present The urine showed some casts 

The final diagnoses as far as the esophagus was concerned 
"ere Dilatation of the esophagus stricture of the esophagus 
ulcer of the esophagus and diaphragmatic hernia The subse 
quent treatment has been dilation of the stricture and ulcer 
treatment In the past two years since treatment was begun he 
has gamed weight has felt better, his diet is still somewhat 
limited so that he does not eat coarse or uncooked food and 
dilations are still being carried on at bimonthly intervals 

Case VII —Miss \ D gave a chief complaint of difficulty in 
shallow mg The present illness dates back to trouble two and 
on e half years ago, when at times she would have difficulty in 
swallowing, and at other tunes she would be entirely free from 
symptoms For the past month she has had great difficulty jn 
swallow mg, both solids and liquids, with considerable pain in 
the chest under the sternum and when she tries to force food 
down she frequently regurgitates She often has noticed a 
gurgling sound in the throat when she lies down 
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\ point in her social history is of interest in that she is a 
factor) worker, and has been separated from her family and 
li\tng b\ herself, and has worried considerabl) because of 
irregular work and lack of income Her father died about sir 
months ago and the remaining famil) objected to her suitors 
Examination showed an apparentl) well girl of tnent\ three 
slightlj undernourished weighing 102 pounds with a puke 
rate of 84 regular rh>thm and blood pressure of 108/72 with 
out significant physical findings The laboratory findings were 



Fi; 210 Case \II Card ospasm EsO] hajus show n« narrowed area 
due to card ospasm rel e'fd b> d lat on 

all normal and the x ray and fluoroscopical examination showed 
dilatation in the upper portion of the esophagus with the banum 
being held up for a short tune opposite the sixth dorsal 'er 
tebra The lower third of the esophagus then filled and ap 
peared smooth in outline but dilated to one and one half times 
normal The esophagus tapered as it passed through the dia 
phragm and at no time did the cardiospasm relax sufficient!) to 
allow the bar um to pass rapidl) into the stomach An csoph 
ageal examination was made b) passing the esophagoscope and 
a dilated esophagus was found with considerable debris which 
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was removed There was no evidence of ulceration throughout 
\t the cardia the esophagus was narrowed but an csophago 
scope could be readilj passed into the stomach ■V diagnosis 0 
cardiospasm was made and a Plummer dilator used 

She was discharged and had practical!* no svmptoms for 
eleven months at which time there was again a disagreement 
over her suitor difficult} in swallowing resulted and the cardia 
was again dilated 

Case Vin— Mr L P S retired age sixtv se\cn years 
came to the clinic stating that he had a diverticulum He gave 
a history of a present illness extending bach thirt> six years at 
which time he began to have difficult) in swallowing At that 



‘une cold drinks seemed to stick in the throat and later would 
Pass into the stomach Shortly after this he began having re 
Surgitation of food especially when hing down He has lived 
on semisohd and liquid diet during the past tlurtv six >ears 
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He was told he had a diverticulum twenty -eight >ears ago and 
that no treatment could be safely instituted Since that toe 
he has washed the esophagus with a stomach tube three tunes 
a da} His weight has varied greatly during this period of toe 
and his present weight is 143 pounds His best weight has been 
180 pounds In using the stomach tube he often gets as much as 
24 ounces from the esophagus 

x Rav and fluoroscop} of the esophagus showed a great!) 
dilated esophagus with a small opening which passed to the 
stomach The general ph)sical examination showed a fairlv 
well nourished man of sixtv seven }ears, weighing 143 pounds 
with a pulse rate of 72 regular in rhvthm and blood pressure of 
170 130 The heart was not particularlv enlarged, the sounds 
were of good qualit} The chest was emph> sematous with rales 
at both bases The abdomen was negative, and the extremities 
negative except for anh>losis of the right elbow Laboratory, 
urine and blood negative Wassermann negative An csopba 
goscop) was done, and an attempt was made to dilate the 
stricture through the esophagoscope, but was unsuccessful A 
Plummer dilator was passed, and the stricture was dilated 
From this procedure he obtained his first relief from difficulty m 
swallowing m thirt)-six years This I believe to be a case of 
fibrosis of the lower end of the esophagus, while the case pre 
viously reported was probably spasm of the lower end of the 
esophagus 

Case IX — Mr P J F came to the dime with a chief com 
plaint of throat trouble and difficulty in eating and drinking 
Present illness began ten or more years ago and had gradually 
and slowly become worse There had been no pain of any kind 
There was little trouble if he ate very carefully and slowlv, 
taking only small pieces He hears noises in his neck at night 
and especially when eating or drinking also when he lies down 
at night, he will often spit up some particles of food He gave 
a history of having seen many doctors without an explanation 
of his condition and without improvement Tonsillectomy was 
done five years ago for hts throat trouble 
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Ph\ sical examination showed a fairl) well developed and 
nourished man of sixty four y ears There were no important 
findings m the eyes, ears, nose, and throat except that there was 
some mucus held in the hypopharynx and a gurgling sound was 
made on swallowing Examination of the chest shows some em 
physema and the blood vessels were slightly sclerosed but not 
marked for his age The abdomen and extremities were nega 
hve Urine was normal the specific gravity was 1 011 , no albu 
min or sugar, no casts The blood M asscrmann was negative 



F >g 232 Case IX Esopha Hg 233 —Case I\ tsoph 

Slat inert culum of ten years ageal diverticulum ol ten years 

duration rel eved b> two stage op duration rel eved by two stage 

trat ion (oblique \ ew) opera! ion (anteroposterior v iew ) 


The red blood count was 4 850 000 hemoglobin 90 per cent, 
"'hite blood count 9250 The x ray and fluoroscopical examrna 
bon showed a diverticulum of the upper end of the esophagus 
"hich would well account for all his symptoms An operation 
"as advised and the first stage operation was done on August 22, 
1930 On September 3d the second stage operation was done 


There 


was no general reaction and his condition was good 


^ small sinus developed after the operation and a secondary 
operation was necessary to close the sinus This was done on 
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December 8, 1930 Since this time he has had no further diffi 
cultv in swallow mg 

Case X. Master P F , age two jears was brought to the 
clime with the statement that he had choked and was unable 
to swallow solid food, and liquids onlj with difficult} His 
history was negatne, with no childhood diseases He had 
alnajs been a health} child On the da} of admission while 
plat ing he choked quite sev erel> and cried Following this there 
was difficulty in swallowing fluids and he was unable to take 
semisohd food His grandmother had seen him plavmg with a 



Fir ’34 ~Case \ \ penny in esophagus 

penn} previous to the choking spell and suspected that he had 
swallowed the penn} Ph}sical examination showed a well 
developed and nourished bo} of two }ears in apparent comfort 
No abnormal ph\ sical findings An x ra} revealed a coin m the 
upper portion of the esophagus With a 6 mm esophagoscope 
the penny was easil} visualized in the upper portion of the 
esophagus just below the encopharyngeus muscle, and was 
grasped with forceps and withdrawal This was a verv simple 
case without anv complications and most cases of this kind 
where there are no penetrating points or cutting edges if diag 
nosed and removed earlv will have no complications The his 
tor} which was present in this case is often lacking because the 
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parent or an adult may not have been present at the time the 
accident occurs and there maj be very little or no symptoms 
for a considerable tune after the accident occurs and sccondan 
inflammatory changes appear about the site of the foreign body 
"h ch may go on the cellulitis and abscess which give a very 
gm\e prognosis Some nonopaque foreign bodies may be 
visualized by the shallowing of barium mixture which gives an 
outline to the foreign body or shows a region of obstruction of 
the lumen of the esophagus 

Foreign bodies with penetrating or cutting edges are much 
™°re hkely to produce complications early and offer a more 
uficult problem for their removal Practically every child at 
some tune or another swallows a foreign body which may pass 
rough the gastro intestinal tract without s\ mptoms and the 
01 y knowledge of Us ha\ ing been swallowed is the finding of the 
atUce m the stools Children often swallow caustics due to 
“ire essness and lack of know ledge of the danger of caustics on 
c part of the parent or guardian Manufacturers who do not 
Pace the label of poison upon the package containing the 
7 du / s are responsible Lye is to a great extent the chief 
\ n CT *° r l ^ lS un ^ Qrtunate state of affairs and I have treated 
k r en with strictures of the esophagus resulting from lye 
urns The work of Gabriel Tucker is classical in the treatment 
t >s condition and the monumental labors of Chevalier Jackson 
>n preventing this frequent tragedy through lye legislation is 
’'ortfiy of the greatest honor that can be shown any man The 
fireater portion of burns of the esophagus due to caustics if 
1,01 a * a ' heal leaving scars which contract Producing a sten 
7 difficulty in swallowing occurs both during the acute con 
•on and may be even more severe when contracture of the 
8cars f & hes place Gastrostomy often becomes necessarv to pre 
Vent starvation 

In c 


Chat it 


conclusion reviewing the cases reported one will note 


•s not uncommon for more than one lesion to be present 


m t e esophagus that the complaint of difficulty in swallowing 
| S assoc *ated with each of them In view of the possible patho 
°£>c condition that may be found in or about the esophagus a 
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December 8, 1930 Since this tune he has had no further difn 
cult' in swallowing 

Case X — Master P F , age two jears was brought to the 
clinic with the statement that he had choked and was unable 
to swallow solid food and liquids onl> with difficult His 
his ton was negatixe, with no childhood diseases He had 
alua\s been a health} child On the dax of admission while 
plax ing he choked quite sea erelj and cried 7 ollowing this there 
was difficult in swallowing fluids and he was unable to take 
semisolid fowl Ills grandmother had seen him plaxing with a 



penn> prexious to the choking spell and suspected that he had 
swallowed the pennx Ph\sical examination showed a well 
dex eloped and nourished bo> of two jears in apparent comfort 
No abnormal phxsical findings \n x raj revealed a coin in the 
upper portion of the esophagus With a 6 mm esophagoscope 
the pennj was easih xnsualized in the upper portion of the 
esophagus just below the cncopharvngeus muscle and was 
grasped with torceps and withdrawn This was a xerj simple 
case without an> complications and most cases of this kind 
where there are no penetrating points or cutting edges if diag 
no ed and remoxed earh will haxe no complications The his 
torj which xx as present m this case is often lacking because the 
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Dr Greevfield SludER first called attention to a set of 
neuralgic phenomena which he believed were produced by lesions 
affecting the nasal ganglion The old terminology was Mechel s 
ganglion and the B M A terminology is sphenopalatine gang 
Iron His paper was published in the New York Medical Jour 
nal 'Way 23 1908, and as long as he practiced he carried out the 
most careful observation on this clinical condition Dr Sluder 
has described the anatomy of the ganglion and its anatomical 
relation with their variations He also described the history 
the diagnosis, the prognosis, the technic of treatment and the 
necessary instrumentanum This can all be found m his book 
entitled Headaches and Eye Disorders of Nasal Origin 

It was my privilege to have had training under Dr Sluder 
and anyone who has been intimately associated with him could 
not fail to be unpressed by his work and the result of his treat 
ment Since Sluder s writings some have scoffed at his work 
Many have found some cases of this syndrome Wan> have 
never looked for such cases and some ha\e become fanatic on the 
subject of nasal ganglion neurosis and have reported relief of 
various symptoms especially pain in all parts of the body by 
treatment of the nasal ganglion The following cases relieved by 
treatment directed to the nasal ganglion are presented for your 
consideration 

Case I —Mrs E L age forty two years an unmarried school 
teacher complained of a dull pain throughout the left side of the 
face and especially behind the left ear and tenderness of the 
scalp, also tenderness above and below the left eye This pain 
had been so fatiguing that she felt unable to carrj on her work 
733 
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complete and thorough examination including the use of the 
x raj , fluoroscope, special examination of the nose and throat 
and direct examination of the larynx and the esophagus are 
indicated before diagnosis of functional djsphagia is m order 
This diagnosis should onlj be made after all other conditions 
are eliminated If the dj sphagia continues, reexamination should 
be made as a progress in the lesion will give new findings Func- 
tional dj sphagia is less common than djsphagia due to organic 
lesions 

I think it well to call jour attention to the fact that difficult 
or painful swallowing can be caused bj relativelj mild chrome 
inflammation of the pharynx In the more acute and severe 
infections of the pharynx this is readilj recognized bj everyone 
Of the conditions external to the esophagus and cause dysphagia 
bj pressure on the esophagus the larger percentage are due to 
malignant changes in the mass which gives the esophageal 


pressure and the possibility of mabgnancj must be kept m mum 
M all such cases Also I would emphasize that the results ol 
treatment in cases complaining of djsphagia are usuallj satis 
factorj when due to cause other than malignancy with the result 
that people who have suffered for jears may obtain the most 
marked relief in a very short period of tune In those cases due 


to malignancy a prognosis of value is available and even some 
of these will get considerable relief through palliative treatment 
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consderable mucoid secretion was present which contained a 
few pus cells The sinuses were clear to x ray and to trans 
illumination There was a mild chronic tonsillitis The ganglion 
region was cocainized as in the previous case The drawn ex 
pression of the face disappeared and the pain and the sensation 
m the face was relieved and it did not return for four days 
Treatment of the ganglion region following cocaunzation of the 
ganglion with silver nitrate a phenol and iodine solution and 
neosilvol has relieved the condition for as long as two weeks at a 
time and as long as the attacks are less severe and are far less 
frequent he has preferred to continue treatment rather than 
ha'e an injection of the ganglion which I have advised 

Case in — Mr E S age fifty years married salesman 
a\e a history of pain in the left side of the face which came on 
at intervals sometimes several times daily and at other times 
as far apart as two weeks This pain centers about the Iett side 
and is so severe that he has to stop wherever he may be and this 
pain may last for a few minutes to several hours During the 
attacks there is lacnmation from the left eye a watery discharge 
rom the left nostril which becomes obstructed He noticed that 
® pupil of the left eye is smaller than the pupil of the right e\e 
^nd is still smaller during an attack than it is when he is not 
a Vmg the pain He has had treatment from many physicians 
'ncuding neurologists of international reputation He is only 
partially relieved bv sedatives even including large doses of 
Morphia Examination shows the lett eye slightly less prominent 
* an fhe right The left pupil is smaller than the right but reacts 
I? ght and to accommodation The consensual reflex is present 
e external ocular movements were normal Examination of 
e n °se showed a chronic rhinitis with mucoid secretion and a 
Station of the septum to the left The sinuses were clear both 
1° x raj and transillumination The tonsils were small Co 
eainization of the ganglion stopped the attack in a very few 
nunutes This was repeated on four separate occasions and an 
c °h°l phenol injection of the ganglion was recommended and 
ca rried out using a straight Sluder needle and following his 
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and had to rest long hours in bed She was unable to attend 
social functions for this reason General ph\ steal examination 
b\ the medical consultant showed no abnormalitx Examma 
tion of the ears nose and throat was as follows the ears were 
normal Nose deviation of the septum to the left a m3d 
chronic rhinitis some mucous no pus sinuses clear to trans- 
illumination The tonsils had been remo\ ed and the Linux was 
normal \ drop of saturated solution of cocaine was applied to 
the ganglion on a cotton tipped applicator just above and below 
the posterior tip of the middle turbinate on the left side remainin'' 
in each position for fixe minutes The position of the applicator 
was checked b\ posterior rhinoscopy to make certain the apph 
cator was in the correct position The pain near the ear and 
the tenderness of the check and ®ca!p improved immediateh and 
2 per cent silxer nitrate was applied to the ganglion area The 
treatment was repeated at a three da\ and a ten-da\ interval 
an I she stated that she had marked improx ement from the pam 
about the ear and the tenderness of her face was now more of a 
numb feeling The time between treatments was increa-'ed two 
weeks and then for a month She is practically free from ear 
pain from the tenderness of the ®calp and face she is no longer 
fatigued and carries on social function® ^he reports for treat 
ment only when «he has any svmptoms of the condition 

Case II Mr M R age bftx four \ ears married executixe 
Giles a history that for elexen years he has had pain in the leu 
ear and a drawing cramped sensation of the left side of the face 
This condition was made worse by a mental strain also when this 
sensation is present the lines of the face and the furrows of 
the forehead are much more prominent than at other tunes He 
has consulted physicians man> times for this condition dunng 
the past elexen \tars without relief He was examined bx me 
during the tune that he had the sensation of the face and the 
pain about the ear and then it was noticed th3t the lines of the 
face were more prominent on the left than on the right ®ide The 
exes and the ears were normal The nose showed a chronic 
rhinitis with some hyperplasia of the mucous membrane an 
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It is a relatively common experience to have a patient wit 
an obviously serious debilitating illness which seems to de y a. 
satisfactory explanation T hese blind cases offer problems w ic 
all clinicians recognize must be accepted and brought to a trnal 
solution In such cases it is necessary to approach the study 
with an open mind and to follow each possible source of mvesti 
gation until satisfied that the symptoms are not related to that 
source Thus clinical and x ray examinations of the heart 
lungs stomach gallbladder and intestines must be undertaken 
as a routine Likewise repeated blood and bactenologica ex 
animations will be done Too often we believe the genito- 
urinary tract is overlooked as a source of serious trouble in the 
unusual and undiagnosed case Too often the fact that t e 
u nne is normal or nearly normal is considered as adequate proo 
that kidneys ureter and bladder arc free of disease Too often 
'he absence of frequent painful or difficult urination is con 
sidered as final evidence that the urinary tract is normal This 
» a readily understood phenomenon since physicians are loath 
to urge the unpleasant and somewhat painful procedure o 
otoscopy without adequate reason x Ray examinations o t e 
gastrointestinal tract are not trying but pyelograms are con 
5 dered in a much different spirit 

The 3 cases which we wish to report herewith show the neces 
S1 'y of performing a routine examination of the urinary tract as 
a definite part of the general program in cases undiagnosed by 
'he ordinary relatively simple measures During the last three 
>e«s m the dime there have been 3 cases of infected hydro 
“ephrotic kidneys which undoubtedly were the cause of serious 

>01 II— 47 737 
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technic Following the injection there was considerable head 
ache and slight swelling of the left cheek In two weeks, he 
reported that his head felt “100 per cent ’ He had no further 
attacks of the pain for eleven months when it returned as severe 
as previouslj The pain was again controlled with cocainua 
tion of the ganglion and another alcohol phenol injection was 
made but following this the attacks were worse for the following 
twelve davs then became marked!} improved As it is believed 
that the second injection was not effective because it was not 
accuratel) placed, a further injection was advised but asjet the 
patient has not felt the need of further injections 

Comment — I wish to express m> belief that there is a tram 
of symptoms which may be controlled b> treatment directed at 
the sphenopalatine ganglion and that these cases will he recog 
nized if the> are looked for and if the test of cocaimzation of the 
ganglion is caTcfull} earned out 
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areful abdominal examination showed no tumor and no 
masses There was no tenderness over the kidnej There was 
no change in uruiarx function Although we had no evidence 
pointing to the htdne> as a source of infection, we nevertheless 
felt that the unnar> tract was the onlj system in the bodv in 



■K 255 Drawing of the gross appearance of the specimen fiom Case I 


no tacked positive diagnostic data For that reason, and 
befor 5r ' 11 Seeme< * necessar y to do a cjstoscopic examination 
We left the case as one of fever of unknown origin 
«!•» M C stosc °P lc examination revealed a normalh appear 
» adder and a normally functioning right kidnej The left 
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illness, jet presented no evidence on either histor) or clinical 
examination of their presence In each case the fact that the 
sjmptoms were due to infection in the unnarj tract was found 
onlj bj cj stoscopic and p> olographic examination In each 
case this examination was earned out onlv because routine ex 
animation of the patient including gastro-intestuial x rajs 
blood and bacteriological studies with careful phjsical exam 
mation failed to account for the symptoms which the patent 
presented 

Case I Mr F J age t went j four years was alwaj s of the 
under nourished tj-pe He felt as well as usual until three and 
a half months before his examination at the clinic The illness 
for which he came for examination had its onset with a feeling 
of general malaise and headaches lasting three dajs The«e 
sjmptoms were followed bj chill) sensations and fe\cr A few 
dajs later there was an attach of diarrhea during which a small 
number of red and white blood cells were found in the urine All 
during the illness the patient had been confined to a hospital in 
another citj In an attempt to find the source of his feyer 
repeated ph> sical examinations blood studies and * raj ex 
animations had been done with negatiye results except one \\ idal 
test which was reported as doubtfully positne His tempera 
turc had remained constantl) eleyated ranging from 99 to 100 
F The pulse rate varied from SO to 88 The white blood cell 
count was found to be constant!) between 7000 and SOOO per 
cubic millimeter of blood 

On admission to the clmic his general ph) sical examination 
was essential]) negatiye except for an cltyation of temperature 
marked undernut rition and a secondar) anemia The urine was 
negatiye except for a faint trace of albumin In view of the fact 
that the ph) sical examination was negatiye and that repeated 
x ra)S of the heart lungs and gastro-intestinal system had been 
done el ewhere and were said to be normal we were confronted 
with the problem of diagnosis in a young man obviousl) sick 
with a feyer of three months duration for which no adequate 
cause could be found Repeated Widal tests were negatiye 
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a sebaceous cyst of the vaginal wall was excised and the cervix 
cauterized The general physical examination showed marked 
height loss anemia and slight fever The gastro intestinal 
studies the blood studies and orthopedic examination were 
essentially negative There was a rare white blood cell found in 



tomnltf “-Pyetojyam o( the lelt V duty n Case II Note the almost 
e . c cu ' ar k nk n the ure e jus below the u ete opel c juncture 
,so ,he -3 ated and blunted nice* 

^ centnfuged bladder urine A plain x ray of the urinary tract 
ob$ eae ^ n ° thin S unu sual After the patient had been under 
ervatjon for some time a cxstoscopy with pyelograms re- 
^ j a slightly hy dronephrotic left kidney n ith an angulated 
e er (Fig 236) The opposite kidney w as normal It was felt 
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kidne> was functionless Pvelograms of this showed a hjdro- 
nephrosia with obstruction at the ureteropehic juncture At 
operation a h\dronephrotic kidnev with innumerable prnhead 
si2ed abscesses in the cortex was removed (Fig 235) The ob 
struction was found to have been caused b\ an anomalous vessel 
to the lower pole Convalescence following the nephrectom) 
was entirety uneventful His temperature returned to and re 
mained at a normal level on the fourth postoperative da\ His 
general health promptty became good -V pjelogram of the 
remaining kidnej done a few months later was essential!} normal 
Comment — The onty symptom this patient had suggestive 
of urinarj tract disorder was the presence of a few red and white 
blood cells in urinarj sediment earlv in the course of his illness 
All the s> stems of the bodj had been studied b> special ex 
animation except the urinarj tract He had been suspected of 
having typhoid fever, undulating fever, and bacterial endo- 
carditis with essential!} negative laboratory tests for them all 
On admission to the clinic service the unne examination showed 
nothing abnormal except a trace of albumin and a check of the 
histor} did not gn e a lead as to the true nature of the trouble 
C> stoscopic and p} elographical stud} was done for completeness 

Case II Mrs D G , age thirt} nine }ears was alnajs m 
fair]} good general health She had an appendectom} and a 
uterine suspension twent} three and twent} two }ears pre 
viousty respective!} During the twent} one }ears of her mar 
ried life there were five pregnancies, four of which terminated 
in full term deliveries and one with a miscarriage The illness 
for which she came to the clinic had its onset seven months 
before, with a severe steady pain in the left lower abdomen 
Shortlv after the onset the pam had diminished in its sevent) 
but was more or less constantly present up to the time of her 
examination Associated with the pain she had had constipa 
tion with mucus in the stools There was slight irregular fever, 
progressive weakness and a loss of 40 pounds in weight A few 
da} s after her present illness had begun an explore tor} laparot 
om> was done elsewhere and nothing unusual was found Later 
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lower midabdomen and a palpable right kidney the physical 
examination was essential]) negative 

Examination of the unne showed a slight trace of albumin and 
a rare white blood cell with no sugar no albumin and no casts 
The blood nonprotem nitrogen white and red blood cell counts 
and the hemoglobin were within normal limits \ Junctional 
disturbance of the large bowel was the only abnormality revealed 



y a gastro-enterological stud) and the patient was sent to the 
ospital for further observation and medical management of 
e trouble During some two weeks of her hospital stay her 
symptoms persisted and a constant slight temperature was 
Present Ko adequate explanation of this could be found Re 
Peated Widals blood counts and physical examination revealed 
Q ° eT Planation for her symptoms Finally cystoscopy and 
Program were decided necessary because again the unnary 



742 


JAMES B J TICKS 


that the fcxcr, anemia, and weight loss were due to a silent 
infection of this kidnc) and exploration was advised 

At operation the kulncx was found firmly bound with dense 
adhesions consistent with an extensive pcnnephntic cellulitis 
There vs ere also numerous small abscesses m the hidne) cortex 
but no free pus encountered A subcapsular nephrectomv was 
done as it was impossible to free the surrounding adhesions to 
do anj other type of operative procedure Following the removal 
of the ltdnc) the oozing in the surrounding tissues persisted 
On the evening of operation the patient was in moderate shod 
ami there was still active bleeding from the incision aOO cc of 
citratcd blood was given Following this the convalescence 
except for gross wound infection was uneventful Her general 
condition improved rapidly ami the incision cleared satisfactory 
under poulticing and Dakin s solution irrigations She was dis- 
charged from the hospital greatly improved and mail reports 
tndicatc that she has returned to good health 

Comment— This patient in addition to fever weight loss 
weakness and anemia had a \aguc abdominal pain with a bowel 
disturbance which in the absence of urinar) symptoms mi» 
directed the efforts of diagnosis As in the previous case cj sto 
scopic stud) solved the problem It is also worthv of note 
there was an extensive pennephritic inflammation in this case 
with onl> a moderate grade of h) dronephrosis 

Case HI —Mb# G \\ , age fort> four vears was first seen 
August 21 1911 with a complaint of pam m the abdomen to the 
right of the umbilicus The pain had begun suddenly two weeks 
before with a menstrual period during which the flow had been 
profuse whereas previous!) it had alwa)S been normal For two 
davs after the onset the pain was severe and stead) and after 
that there was only an occasional slight twinge of pam Asso 
dated with the pam there were anorexia constipation and a 
Joss of 6 pounds m weight The past health had been general!) 
good with no illnesses of consequence Physical examination 
revealed a well-developed markedly undernourished woman of 
forty four Except for some tenderness to palpation over the 
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lower midabdomen and a palpable right kidney the physical 
examination was essentially negative 

Examination of the unne showed a slight trace of albumin and 
a rare white blood cel! with no sugar no albumin and no casts 
The blood nonprotem nitrogen white and red blood cell counts 
and the hemoglobin were within normal limits V functional 
disturbance of the large bowel was the only abnormality revealed 



F'K 237 Pjelogram of ihe r ght It dnr> n Case III Shows irregular rollec 
• on, of the opaque solution in a low Ijing somewhat enlarged ktdnej 

by a gastro enterological study and the patient was sent to the 
hospital for further observation and medical management of 
the trouble During some two weeks of her hospital stay her 
symptoms persisted and a constant slight temperature was 
present No adequate evplanation of this could be found Re 
Peated Widals blood counts and physical examination revealed 
Do explanation for her svmptoms Finally , cvstoscopv and 
P)elogram were decided necessary because, again the urinary 
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tract had not been proved normal by positive laboratory data 
Bv c\ stoscopv and pvelogram a functionless infected hydro- 
nephrosts m the right kidney was discovered The left kidney 
Uas norma l >n e 'erv respect Nephrectomy was therefore 
advised and undertaken (F,g Mi) At operation an infected 
hjcfronephrotic right kidnev with numerous cortical abscesses 
was removed The postoperative convalescence was uneventful 
and the patient rapidly returned to good health 

Comment This patient s symptoms suggested a disorder of 
the pelvic organs or appendix \\ ben the findings from the other 
examinations were insufficient to explain her symptoms a cysto- 
scopic examination was done which solv ed the problem 

SUMMARY 

Infected hydronephroses and perirenal inflammations are 
probably the only types of renal lesions that giv e nse to general 
systemic symptoms without localizing signs Probably more 
often than is suspected these lesions give nse to temperatures 
that cannot be explained by a thorough study of the other 
symptoms Cystoscopic study must be done routinely in this 
type of case before allowing the patients to proceed too far with 
out a satisfactory explanation of the symptoms since this alone 
will give po ltive evidence of the presence or absence of a normal 
unnary tract 



RESECTION of the upper division of supernumer 
ARY FUSED KIDNEY 

James B Hicks 


Partial resections of the kidney arc infrequent 1> indicated 
although occasional reports of this operation are found in the 
literature It maj be indicated m those patients with renal 
duplication m which the pathology is chieflj or entirely localized 
to one division of the kidney in patients with localized h> dro 
nephrosis or pjonephrosis of a normally formed kidney and in 
<*Uam patients with solitary c>sts and benign tumors 

The supernumerary fused kidney with partial or complete 
uplication of the ureter is of fairly common occurrence Prac 
tically always there is some disease process associated with this 
anomaly The most common disorders encountered are h>dro- 
nephrosis pyelonephritis and calculi Inasmuch as these 
Pathologic processes probably anse in these cases due to poor 
rawage difficulty is experienced in treating them conservatively 
ecause they cannot be successfully handled by cystoscopic 
methods as m the normally formed kidneys Consequently if 
e symptoms are severe enough to warrant operation any pro 
f cdure that fails to provide adequate drainage will be unsuc 
ttssful The operation that approaches the ideal is hemi 
nephrectomy and ureterectomy when the lesion is not enough 
vanccd to warrant complete nephrectomy 
In the case to be reported there was only a moderate degree 
0 h>dro~ureter and h> dronephrosis and no infection but the 
s y®»ptoms \\ ere \er> marked and caused the patient consider 
lability She was insistent that something be done to 
e ie ' e her As she was a young woman who had alread> had two 
Previous major operations consequently conservatism in treat 
m S her was ver> desirable 

^Vhen planning the operation we hoped that b\ resecting the 
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ureter to the upper and smaller dmsion and ligating the stump 
that this division of the ktdnej would undergo atrophy as is the 
case in an uninfected single hidnej This was also a compara 
ti' el' simple and safe procedure This operation proved to be 
of no benefit because an additional operation was neeessat) to 
cure the patient and the dj^abilitt was greater than at am time 
previous!* 



F g 2SS A pjelo uretf ogram obta ned b> njcct ng through a small 
catheter n the lower u e er shows moderate d latat on of both d sous of 
the ureter The junct on oi the two s just alio e the bLidder le el 

Case Report — Airs E L age thirty \ ears alwajs had fairlt 
good general health For several tears she had hid recurrent 
attacks of right sided abdominal pain t>pical of renal colic In 
addition there w as marked frequcnct of unnation both da\ and 
night She was the mother of 2 chtl Iren Fite jears previous 
to examination a right ovanan cjst a left parotarian cjst and 
the appendix were removed at one operation A fe» months 
later she had a subtotal th\ roidectomt for a toxic goiter For 
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mn« months prexious to the urological examination she had 
been treated for a functional disturbance of the large bow el w ith 
out appreciable benefit 

The general phj sical examination revealed essentially normal 
findings except for a palpable right Lidne> The urine blood 
and stomach anal j sis showed normal results The blood Was 
sermann was negative and there was no pus blood or casts in 



j ** pyelogram done s x weeks after the last operat on shows a 

east ,n 5 re of the ureter and lower pel s The k ilne> is n excellent 
l on where t was fixed at the time of operat on 

cathetenzed urine sediment A cjstoscopic study rexealed 
a bladder xvith good tone and capacit> and no ex Hence of 
wflammation The kidnexs functioned well The plain x rax 
s Owed the left hulnex to be regular in outline of the average 
Slze an d in good position with a normal type of pelvis cahees 
aa d ureter The right kidney was longer than usual but regular 
ln outline and in good position The px elogram how ex er show ed 
a duplicated pelvis and ureter on the tight The two divisions 
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of the ureter joined just above the bladder level (Fig 238) 
There were no shadows suggestive of calculi 

Following the cystoscopy this patient was observed for 
three and a half months during which time she had repeated 
attacks of right-sided abdominal pain typical of renal colic. 
She insisted that something be done to relieve her, even though 



the marked hydro-ureter and hydronephrosis o( the upper division o * * “ 
plication (2) The separate blood supplies are also illustrated 13) * “ 

show, the segment of kidney to be removed which is self^xplanatory 
and a small segment of the upper ureter which was adherent t 
segment because of which it was left in place 


it be a nephrectomy It was finally decided to tesect the upper 
division of the duplicated ureter, tying the stump proxima 
the kidney In the hope that this portion of the kidney V 
undergo atrophy This was undertaken because it was believe 
that the obstruction was due chiefly to the ureters crossing ea 
other before joining Tin, was earned out and she felt unproved 
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for a short while but then a different type of dull steady aching 
pain returned and the kidney was definitely larger by palpation 
Eight months later at a second operation the remaining portion 
of the ureter and the upper division of the kidney were resected 
(Figs 240 241) Convalescence was uncomplicated and al 
though it is only three months since operation the patient is 
greatly improved 



"ey left n place at the complet on of l he operat or 


and ° mment a comparison of the p> elo ureterograms pre 
of , pOStoperatlvel y In this case a definite decrease in the caliber 
e ur cter rmeaming is noted The patient is also clinically 
e or and is grateful for the result Resection proved to be a 
a ^ s “nple procedure m the presence of the hydronephrosis 
a ko m the presence of a separate blood supply for each 
Vision of the kidney Probably if the operation should be 
ertaken again it would be much more satisfactory to do the 
c ion of the kidney and ureter at the primary operation 




URINARY INCONTINENCE IN WOMEN— A CASE REPORT 


Howard M Clute 


Incontinence in women following childbirth and occurring 
urm S the day tune hours when they are on their feet carrying 
^ eU usua ^ routine is not uncommon and although it is a 
tmculty rarely causing serious disability or illness it is never 
e ess 1,0 embarrassing and disturbing that manv women are 
Greatly ^capacitated bv its presence Numerous surgical pro 
Ce . ures have been advocated for its repair and with each tvpe 
° operation beneficial results have occasionally been obtained 
W Johnston of Toronto has carefully studied incontinence in 
^otnen following childbirth and has reported this experience * 
torn his dissections he believes that urinary incontinence is due 
0 a loss of function of the sphincter urethral muscle which lies 
o * ' veen layers of the triangular ligaments and is a muscle 
v ® r ^ definite sue — the voluntary muscle of micturition in 
e e male Johnston finds by dissection of subiects who 
k n °" n to have had incontinence of urine following 
1 ‘rth that this voluntary urethral sphincter and the 
>ers the triangular ligaments are torn From the anat 
which he presents and from the results of his operation 
SUc h cases he believes that the majority of patients with 
/f'nence following childbirth can be cured b\ the suture 
■a external sphincter of the urethra and in supporting the 
Grounding structures 

foll0Wl ^ re port 15 l he record oi the first patient 
^ w om we have operated bv this method and we present it 
a CaUse 11 seems to us that Dr Johnston s description of the 
0 mical findings in this condition and his recommendation 

*Surg Ojnec andOtst 53 97 19?I 
7 J 1 
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for the cure of the condition, based on these findings are so 
satisfactory that the method should be given wider notice 
Case Report — Married woman age lift) -seven jean Tins 
patient came to the cluuc because of digestive disturbances which 
had been present for «ome time In the course of her history 
and examination it was noted that she had incontinence of unne 
whenever she was on her feet She stated that this had followed 
immediately after the birth of her son twenty -one v ears ago and 
during this interval had persisted with relativelv little variation 
The incontinence is almost entirely diurnal and was so severe 
that it very nearlv prohibited her going about in society Walk 
ing about coughing sneezing laughing, straining — all resulted 
in an immediate emptying of the bladder of whatever unne was 
present in it During the night while King asleep no urinary 
leakage ever occurred When rising from bed m the morning 
however the incontinence was so pronounced that usually the 
patient was unable to get from her bed to the bathroom without 
soiling herself and the floor When occasions arose which made 
it necessary for her to go to some social gathering she com 
monly wore ten to twelve thicknesses of cloth yet this would 
usually be insufficient to protect her 

The general ph\ sical examination and the remainder of ber 
history were not remarkable in reference to this disturbance 
Careful cy stoscopical examination of the utinary tract was 
carried out— the right kidney and ureter were normal and the 
bladder was normal A small ureterocele on the left side was 
found with some dilatation of the pelvis of the left kidney an 
the ureter above it No cy stoscopical evidence could be seen to 
account for the incontinence Her central nervous svstem was 
normal 

On Julv 21 1931 the ureterocele was remov ed by fulguraiion 
of the left ureteral orifice and dilatation of the ureter Opera 
live repair of the ruptured urethral sphincter muscle was then 
undertaken after the method recommended by Johnston The 
cervix was caught v th a tenaculum to hold it steadily in place 
A vertical incision \ as made in the mucosa of the anterior 
vaginal wall in the midlrne starting immediately behind t e 
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external urethral ori&ce and going back toward the cervix for 
2 to 3 inches The anterior vaginal wall was elevated and dis 
sected laterally for a considerable distance on each side Con 
siderable anno} ing bleeding may occur as this dissection is car 
ned laterally and posteriorly due to the erectile tissue present in 
these areas The urethra and the neck of the bladder were now 
exposed in the wound A mushroom self retaining catheter was 


P ssed into the bladder and with gentle traction upon this the 
area of the trigone with the neck of the bladder w as brought 
“to \iew Careful dissection in the area of the triangular hga 
m ent discloses the ruptured end of the external urethral sphincter 
“uscles In the patients in whom we have done this procedure 
have been surprised to find how far laterally toward the 
Pubic ramus it was necessary to go to pick up the torn ends of 
e muscles They are quite substantial structures when found 
on ever and can be brought out quite readily and returned to 
eir normal position posterior to the urethra 
|t is of course a common experience in a third degree repair 
0 l ^ c P eru »eum to find each end of the external sphincter muscle 
o the anus still present and visible many years after the rup 
We of the muscle occurred — so it is not unreasonable to report 
l ^ e divided external sphincter muscle of the urethra can 
a $o be found intact and able to carry on its work many years 
a ter rupture has occuncd 

Once the cut end or ruptured end of the external muscles are 
oind they are caught with appropriate clamps and held while 
“Stress sutures are placed which bring them together again 
osely behind the urethra thus completing once again the sphinc 
er,c act ion of this muscle 

The operation is completed after the careful repair of the 
meter muscle is finished by the usual repair of the cystocele 
e mushroom catheter which was put into the bladder for trac 
l, m to demonstrate the neck of the bladder and the external 
S P meter muscle is left in place for six to ten day s to permit 
^bsfactory healing of the sphincter muscle before any marked 
S,rain ,s put upon it It should we belies e be remosed with 
*’ Teat care m order that its bulbous end wall not bulge the sphinc 
11-48 
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for the cure of the condition based on these findings are so 
satisfactory that the method should be giv en wider notice 
Case Report — Mamed woman age fiftv seven years This 
patient came to the clinic because of digests e disturbances which 
had been present for some time In the course of her history 
and examination it was noted that she had incontinence of unne 
whenever she was on her feet She stated that this had followed 
immediately after the birth of her son twenty -one y ears ago and 
during this interval had persisted with relati\ely little \anation 
The incontinence is almost entirely diurnal and was so severe 
that it very nearly prohibited her going about in society \\ alk 
mg about coughing sneezing laughing straining— all resulted 
in an immediate emptying of the bladder of whatever unne was 
present in it During the night while lying asleep no urinary 
leakage ever occurred When rising from bed in the morning 
however the incontinence was so pronounced that usually the 
patient was unable to get from her bed to the bathroom without 
soiling herself and the floor When occasions arose which made 
it necessary for her to go to some social gathering she com 
monly wore ten to twelve thicknesses of cloth vet this would 
usually be insufficient to protect her 

The general phy sical examination and the remainder of her 
history were not remarkable in reference to this disturbance 
Careful cystoscopical examination of the urinary tract was 
carried out— the right kidney and ureter were normal and the 
bladder was normal A small ureterocele on the left side was 
found with some dilatation of the pelvis of the left kidnev an 
the ureter above it Ho cystoscopical evidence could be seen to 
account for the incontinence Her central nervous svstem was 


normal 

On July 21 1931 the ureterocele was removed by fulguration 
of the left ureteral onhee and dilatation of the ureter Opera 
twe repair of the ruptured urethral sphincter muscle was then 
undertaken after the method recommended by Johnston e 
fpi-vix was caught with a tenaculum to hold it steadily m place 
A vertical incision was made in the mucosa of an ‘ e ”“ 
vaginal wall m the midhne starting immediately behind th 
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the change m her condition and the relief received after twenty- 
one } ears of incontinence 

Tfus case is reported here because it seems of value to call 
still further attention of the profession to this logical and simple 
procedure which Dr Johnston has devised for the treatment of 
a f ondition which is frequent among child bearing women and 
nhen present is most annojmg and embarrassing 



754 


HOWARD SI CLUTE 


ter muscle at the point of suture and tear out the softening 
stitches 

After the catheter has been remo\ ed it has been our custom to 
cathetenze the patient once in six or eight hours and if there 
is a residual of 2 ounces or more of untie to wash the bladder 
out with normal salt solution and repeat the catheterization ever) 
slx or eight hours Within twentv four to fort\ eight hours we 
ha\c found the residual dropping to an ounce or less and no 
further catheterization necessary 

Starting two to three weeks after the sphincter has been 
sutured we ha\e requested the patient to practice with the use 
of the \oluntar\ external sphincter muscle each time she passes 
urine This we have done in similar circumstances with male 
patients who base had slight incontinence of unne after their 
prostate was remo\ ed and in these cases we ha\e felt that the 
muscle tone was definitelj improved bj the exercise When 
the patient s bladder is full she passes a small amount of water 
and then quicklj attempts to shut it off b) contracting the ex 
tcrnal sphincter This procedure she repeats until the bladder 
is entirely emptv of urine In this particular case we felt this 
mancu\er was of definite assistance and that as she went on with 
it continence became more definitelj complete 

The course which this patient has had since this small opera 
tion was performed has been illustrative of the above statement 
Tor the first four xi eeks following her operation she persisted in 
having some slight incontinence although she felt she was very 
marhcdlj improved at once after the catheter had been re 
moved As she went on however with exercises of the external 
sphincter muscle her incontinence became less and less pro- 
nounced until at the close of a month she had practicallj no 
difficulty whatsoever It is now approximate!) six months 
since the operation and she is almost complete!) continent It 
is no longer necessary for her to wear an) pad She goes to the 
theater and to various social functions with ease and comfort 
She occasional!) loses a tin) bit of unne when she laughs un 
usuall) hard or strains at lifting She is quite delighted with 
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the change in her condition and the relief receded after twenty 
one j ears of incontinence 

This case is reported here because it seems of value to ca 
still further attention of the profession to this logical and simple 
procedure which Dr Johnston has devised for the treatment of 
a condition which is frequent among child bearing women an 
when present is most annoj ing and embarrassing 
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ter muscle at the point of suture and tear out the softening 
stitches 

4fter the catheter has been remov ed it has been our custom to 
cathetenze the patient once in six or eight hours and if there 
is a residual of 2 ounces or more of urine to wash the bladder 
out with normal salt solution and repeat the catheterization ever) 
six or eight hours Within twentv four to fort\ eight hours we 
have found the residual dropping to an ounce or less and no 
further catheterization necessary 

Starting two to three weeks after the sphincter has been 
sutured we ha\c requested the patient to practice with the use 
of the \ oluntar) external sphincter muscle each tune she passes 
urine This we ha\e done in similar circumstances with male 
patients who hav e had slight incontinence of urine after their 
prostate was removed and in these cases we ha\r felt that the 
muscle tone was defimtelj improved bj the exercise When 
the patient s bladder is full she passes a small amount of water 
and then quicklv attempts to shut it off b> contracting the ex 
temal sphincter This procedure she repeats until the bladder 
is entirelj empt> of urine In this particular case we felt this 
maneuver was of definite assistance and that as she went on with 
it continence became more definite!) complete 

The course which this patient has had since this small opera 
tion was performed has been illustrate c of the abo\e statement 
For the first four weeks following her operation she persisted in 
having some slight incontinence although she felt she was vet) 
marked!) improved at once after the catheter had been re- 
moved As she went on however with exercises of the external 
sphincter muscle her incontinence became less and less pro- 
nounced until at the close of a month she had practicall) no 
difficult whatsoever It is now approximated six months 
since the operation and she is almost complete!) continent It 
is no longer necessar) for her to wear an) pad She goes to the 
theater and to x anous social functions with ease and comfort 
She occasional!) loses a tin> bit of unne when she laughs un 
usually hard or strains at lifting She is quite delighted with 
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the change in her condition and the relief received after twenty- 
one Jears of incontinence 


This case is reported here because it seems of value to call 
still further attention of the profession to this logical and simple 
procedure which Dr Johnston has devised for the treatment of 


a condition which is frequent among child bearing women and 
n hen present is most annoying and embarrassing 




DRAINAGE IN BREAST AMPUTATION WOUNDS 

RlCHVRD H OvERHOIT 


At the tune of closure of surgical wounds, drains are inserted 
whenever there is a possibility of an accumulation of serum, 
secretion, blood or purulent material In order to carry out a 
satisfactory radical breast operation there are necessarily pro 



tiR — Drawing of 3 1 rtast aniputatioi 

qurnt site « ( a scrum collection and tnadequicy . 


ul shoamg most fre- 
drainage i n posterior 


duced large rxtcnmeh undermined shin flaps Potential spaces 
arc created in the axilla and under the clavicle Pectoral muscle 
stumps are left at the point of their insertion Shiftin" of woun 1 
surfaces .s more libels because of anil sh„ uW „ “ 
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has become the practice of most surgeons to drain (he axillary 
space by making a stab wound in the posterior axillary line in 
order to permit the exit of the drain m the most dependent pot 
tion of this area (Fig 242) 

It has been our experience, howexer, that should serum ac 
cumulate m a breast wound the collection points upward and 
mates an appearance beneath the incision near its upper end or 
takes place under the upper flap just below the clavicle A drain 
in the posterior axil Kin line has been of little xalue in the pre- 



Fig 241 Draw ng of a breast amputat on wound show ng local on of dra n 
»h ch best pros des for dra nage of serum 

xenDon or in presiding a satisfactory exit for the fluid Fre- 
quently probing the upper regions of the wound through the 
primary masion was necessary infection occasionally followed 
and often patients were discharged with all of the wound healed 
except 3 small discharging sinus in the upper portion of the 
wound 

It is now o«c practice to place a drain in the axilla and cany 
it out above pro' iding a point of exit at the most likely place for 
the collection of serum The posterior axillary stab drain fa 
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omitted (Fig 243) Axillary accumulations have not been en 
countered, subsequent probing has been less frequently necessar} 
and the time required for complete healing has been shortened 
The discomfort to the patient of an added incision and drain 
n ear the back is avoided 




A METHOD OF SECURING GAUZE DRESSINGS ON DRAIN- 
ING WOUNDS 

Richard H Overjiolt 


Any satisfactory method of securing gauze dressings or pads 
on a draining wound must comply with the following require 
ments First, the gauze dressings should be held securely in 
place over a period of several hours, second the dressing itself 
must be comfortable to the patient and the restriction of body 
movement minimized, especially is this true of respiratory 
movement when the dressings are on the thorax or on an upper 
abdominal wound, third, ease with which dressings can be 
changed, and fourth economy of material 

The use of plain adhesive strips o\ er gauze on draining wounds 
is wasteful and inconvenient There is a necessity of applying 
ne " strips with each change of gauze and a certain amount of 
discomfort to the patient in having the adhesive removed at 
frequent intervals The usual method of applying gauze beneath 
folded adhesive tape strips and tying the ends together with 
inelastic tape is not always satisfactory As a rule after the 
dressings have been changed a few times, the draw mg up on the 
tape as it is tied pulls the adhesive strips together and the dress 
ings soon become loose and disorganized New adhesive strips 
are required frequentl> These adhesive strips are either too 
tight or too loose and a neat appearing dressing is maintained 
*ith difficulty 

e have found that the use of rubber bands put over appli- 
cator sticks between folded adhesive tape ser\e as a very effi 
cient method of holding dressings in place These elastic bands 
give a constant, even pull on the adhesive strap, accommodate 
themselves to changes in body contour and movement and are 
comfortable to the patient They keep dressings in place over a 
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long period of time A change in the gauze can be quicLh made 
r itfiotit the use of new adhesn e straps Such a type of dressing 
is particular!} useful in chest cases where patients have draining 
wounds o\er long periods of time and are frequenth treated as 
ambulator} patients The adhesne straps are made in the 
follow mg wa> A strip of adhesn e tape, the size depending upon 
the size of the gauze corermg the wound is stretched out on a 
table with the gummed surface up Three fragments of an 
applicator stick are used, two arc cut so that thej are as long as 
the adhesne strip is wide, and the third is cut j inch longer 
The longest stick i» placed across the adhesne strip 1 1 to 2 



Fig 244 — o Drawing to show how a strip of adhesn w tape is folded oi« 
appl cator sticks 6 folded strip ready to be appl ed to wound area 

inches from one end Each end of the stick extends about { 
inch beyond the edges of the adhesne strip The other two 
sticks arc placed parallel and next to the first so that their ends 
ate e\en with the edge of the adhesne strip (Fig 244) The 
short end of the adhesne strip is then folded o\er these apph 
Cdtor sticks The first stick holds the rubber band while the 
second and third keep the end of the straps flat when the rubber 
band is in place and prerent the strip from folding or doubling 
up Two of such stnps are placed on each side of the dressing 
opposite each other and ordinary rubber bands are placed 
between (Fig 245) The adhesn e straps are so placed that on!} 
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the adhesive part is on the shin and the folded end extends over 
the gauze dressing The free ends of the strap should be 4 or 5 
inches apart o\er the dressing for most wounds As a rule the 
proper tension on the strap is obtained when the rubber band 
itself is stretched out to about twice its normal length so that if 
a 2] inch rubber band is used the free ends of the adhesive straps 



F e Its— Draw ng to llustrate method of apply ng adhes e s aps and 
rubber bands to secure ad ess ng on a d a n ng wound 

should be 5 inches apart Too much tension will tend to draw 
the adhesne straps together as so often happens when an in 
clastic tape or gauze bandage is used to tie the three ends of the 
adhesne straps together It is important that none of the 
adhesn e portion of the strap come in contact with the gauze of 
the dressing as a change of the gauze will then not dislodge the 
straps which should be more or less permanent If care is u«ed 
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in making the strap and if the\ are correct 1} placed on the 
wound, the\ will remain in position for a week or more and thus 
create a great saving in the cost of material for the care of 
draining wounds 



treatment of severe contracture of calf 

MUSCLES 
G E Hvggakt 


1 RO\ounCed contracture of the calf muscles rrm be a pro 
fiffissive deformity, the result of lower leg muscle imbalance as 
or example in residual poliomyelitis, where weakness or paralysis 
°* c ^ e ^or muscle group of the lower leg permits overaction 
0 extensors, t c , the calf muscles A similar mcchan 



tig 24(S Fig 24< 

•85 246 247 — I holographs illustrating sex ere calf muscle contracture on 
patient reported— » hen first seen 


'>m i s seen in patients who because of long illness lie in bed with 
the feet continuously in an cqumus or dropped foot position 
L* the treatment of lower extremity fnctures, by suspension 
* Q d traction in a Thomas splint, call muscle contracture is 


Nrticularly apt to occur unless care is taken to support the 
foot at a right angle with the leg 
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The significance and frequency of this contracture m foot 
strain has alreadj been discussed in these clinics (April 1931) 
This patient— a well developed and health) appearing bo) 
of eight \ears had been treated elsewhere for a fracture of the 
right femur three months before entering the dime \\ hen first 
seen he complained of pain m the right calf and difficult in 
nalhtng associated with frequent falls On examination (Figs 
246 248) the bo> is seen to stand and walk with the right leg 



Fig 24S — Illustrat ng i a\ n um foot dors 1W\ on » th h p and knee flexed 

held in front of the bod) the foot inverted with the point of 
weight bearing over the metatarsophalangeal joint region the 
skin of which area was covered with a thick callus The foot 
was held in 130 degrees plantar flexion (140 degrees is the normal 
extreme range of this motion) because of marked contracture of 
the calf musdes A pressure ulcer wras seen over the posterior 
aspect of the tendo achilhs 

TREATMENT 

A severe contracture of the calf as illustrated is ver) dis- 
abling and demands immediate care One has the choice of 
several methods Vn efficient and frequentl) the simplest 
therapy is operative fengtbemng of the tendo achilhs This is 
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best carried out bj either the Hibbs (Fig 249) method or a 
Z shaped (Fig 2o0) tenotomj In the former procedure the 
continuit) of the tendon is not interrupted In making the 
Z shaped incision in the tendon the latter is actuall} divided into 
two o\erlappmg tongues which are then sutured with silk In 
either operation great care should be taken to preserve and 
separately resuture the sheath of the tendon Operation of this 
type is especially indicated in children Adults do not adjust 



themselves well to the relatnel} sudden increased tendon length 
^d m addition are loath to carr> out the exacting after treat 
mettt °f first plaster then ankle braces and particularl) the 
muscle exercises 

la the patient reported operation was contraindicated be 
cause of the pressure ulcer direct!} o\er the soft tissue coaenng 
tendon Therefore other means had to be adopted as 

described below 
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The plaster boot is of considerable assistance m resistant 
cases particularly adults where operation ma\ be contramdi 
cated and in caves where the patient can onh be seen at inter 
\als This boot is fashioned b\ first incasing the lower leg and 
foot m plaster "No attempt is made to correct the deformity 
The plaster about the tendon and heel is then cut awa\ as illus 
trated (Fig 2al <j) and a strong U shaped steel is co\ered with 



plaster and applied to the leg as illustrated in line with the 
fibula and tibia while the base of the steel is slightlj below the 
le\el of the forefoot (Fig 2a 1 6) The arms of the steel are in 
corporated ifl the leg plaster the space in ten ening between the 
heel of the foot proper and the cross bar of the steel is filled with 
Iambs wool and the whole coy ered with further plaster of pans 
The patient u> then instructed to walk and on weight bearing the 
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heel progressively descends to a level with the forefoot so that 
a considerable stretching of the calf muscles ensues 

If the patient maj remain under observation one can more 
eas fy employ gentle manipulation and the so called wedging 
plaster Bj this method a stretching of the calf muscles is 
obtained by manually dorsiflexing the mverted foot It is \erj 
important to remember that such a manipulation will break down 



^ 2 251 — 7 ract on plaster boot to lengthen tendo ach II s 

'be arches of the foot unless the latter are protected b> a pre 
'iousIj applied plaster shoe 

n *he patient here recorded the a bote procedure was earned 
0ll t as follows 

^ ^ n der general anesthesia a plaster shoe was first put on the 
00 The leg from upper thigh to just abo\e the ankle was 
Be 't en cased in plaster the latter being necessar> to prevent 

tot n— 49 
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strain on the knee joint Unless this joint was protected power 
ful dorsiflexion of the foot would tend to force the knee into 
rccurvatum that is back knee Gradual stretching of the 
calf muscles was then carried out bj progressively forcing the 
foot toward a right angle with the leg In this first stretching 
approximatelj 20 degrees correction was obtained so that the 
foot was then held in 110 degrees plantar flexion This degree 
of correction was maintained bj covering the anterior medal 
and lateral aspects of the ankle with a thick felt pad on top of 



the sheet wadding alread) applied and the shoe and the leg 
plaster were then united by plaster applied ov er this felt around 
the ankle-joint region 

Ten dajs later a wedge of plaster (Fig 2o2 a b c) was re 
moved over the an tenor ankle joint region so that the felt pad 
underlaj the cut edge of the plaster W ithout anesthesia the 
foot was still further dorsifleted gaining another 20 degrees at 
which point the leg and foot made a nght angle This position 
in turn was also maintained b> plaster applied over the cut 
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out area, One week later the long leg plaster was removed and a 
plaster boot put on with the foot at 80 degrees flexion (Tig 2a3) 



Fig 253 — Low cut plaster boot for waiting 


The actual correction of the foot is greater than the right angle 
S °" n > because a thick plantar sole of plaster was added to per 
W't walking 



Figs 216 247 

Seven weeks following the initial manipulation plaster pans 
^ a s discarded followed b> an ankle brace of the usual tvpe with 
c to prevent foot drop This brace the patient wore one 
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month since which time he has normal dorsiflexion of the foot 
(Fig 254) following the removal of the plaster the patient 
man> times dail} earned out exercises to stretch the calf muscles 
In the treatment of contracture of the calf muscle it must 
nlwajs be borne in mind that the condition is usuall} quite 
resistant to correction Even when 80 to 90 degrees dorsiflexion 
of the foot has been obtained contracture of the calf will recur if 
the patient is not kept under observation until adequate muscle 
balance is reestablished between the flexors and the extensors of 
the foot 
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Fracture of the patella is not uncommon There is com 
P ete disability \\ ith inadequate care a prolonged loss of func 
ton results The latter would appear unnecessary in view of 
tne present methods of treatment Reported below is a typical 
case with a short review of the anatomy and an analysis of 
van ous types of therapy 

ANATOMY (FIG 255) 

Attached to the upper border of the patella is the quadri 
Ceps * en don Being a sesamoid bone the patella is surrounded 



^ ^ ^nato cal u o( anter or knee jo nt reg on from “'palteholtz 

of k" 5 * en ^ on an d is furthermore co\ercd antenorh b\ fibers 
e tendon of the rectus muscle From the lower border of 
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the bone extends the continuation of the abo\e tendons called 
the patellar ligament, which in turn inserts into the tibial 
tubercle On either side, these structures are continuous with 
the dense fascia lata of the thigh In connection with patella 
surgerj this fascial expansion oxer the front of the knee joint 
is termed the aponeurosis When the patella is fractured the 
aponeurosis is transx crselj tom to a greater or less degree and 
in addition tendinous strands are consistentlj found interposed 
betw ecn the bone surfaces These strands are the tom rectus ten 
don and must be removed before accurate approximation of the 
bone fragments can be made The under surface of the patella 
is cartilaginous and to the periphery the srnoxnal membrane is 
attached 

MECHANISM OF INJURY 

The patella is commonl) fractured b) indirect violence— a 
sudden powerful contraction of the quadriceps muscle This 
results in a transverse fracture, accompanied b) a similar tear 
through the aponeurosis on either side of the bone The tear in 
the aponeurosis ma> extend well down to the midlrne on the 
inner and outer side of the knee joint region As a rule the 
s> novial membrane is also tom, and hence the knee joint region 
is open 

ANOMALIES 

Congenital anomalies of the patella must be kept in mind in 
apparent slight injuries to the knee The> can usually be iden 
tified if looked for since anomalies are as a rule bilateral and 
if present are found in the upper quadrant of the patella— a rare 
site for fracture 

CASE REPORT 

The following case report presents a characteristic histor} 
and clinical findings The patient was a frail thin woman of 
Jiftj eight who thirty six hours before entrance to the hospital 
slipped and fell downstairs Tiying to save herself she severely 
w renched the right leg On arising and start mg to walk the right 
leg gave wax beneath the bod) weight and she fell again 
Since that time the patient has not been able to walk, and has 
complained of pain and swelling in the nght knee 
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Local examination re\ ealed pronounced generalized swelling 
0 t e nght knee joint region, with a large amount of free fluid 
® t e joint There was definite evidence of a fracture of the 
pate la in its distal one third as shown by palpating the two 
ragments, which were separated some 4 to 5 cm The x ray 
ig 256) illustrates the condition after a posterior splint had 
p «i applied, and also shows that the distal fragment was 
rotated anteriorly more than 90 degrees 



^Iranof/^ lateral v ray knee showing fracture of patella with sepa 
90 ,j t ra Stnents The distal smaller fragment is comminuted and rotated 
k'ees anteriorly 

On admission this patient presented evidence of a subsiding 
Th cs respirator > infection She was, furthermore \ery frail 
also^ *" m ^ in o s indicated delay in operation Such a delay 
a ] Jn ^ erDllts J°ints to react to the injury and thus prepare 
'Phnt ^ e ^ ense a S ain st possible mfection A posterior plaster 
t jj e . Wa * therefore applied as described below to immobilize 
for €C anc ^ a * ^* e 5311,0 time permit massage of the leg 
maintenance of muscle tone 
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TREATMENT 

Operative repair is the method of choice in comminuted or 
complete fractures of the patella particular^ where there is 
evidence of a slight tear in the aponeurosts Contraindications 
to operation are the patients presenting se\ere laceration and 
crushing of the soft tissue over the anterior knee joint region 
as well as those patients in whom for general svstemic cause 
anv operative therapy is ill advised 

The treatment mav be therefore most straph class lied 
under (1) conservative and (2) operation 

Until the relatively recent development of successful opera 
tive joint technic conservative or expectant treatment in these 
fractures was the rule Such treatment consisted m keeping 
the patient in bed applying an adequate posterior ham splint 
to the extremit \~ which is kept eleiafcd to relax the quadn 
ceps muscle and as the fluid in the knee joint subsides applving 
straps or tapes to hold the patellar bone fragments in apposite 
Massage to maintain muscle tone in the extremity is given once 
dailv The ham splint is best made of plaster of pans To be 
effective it should extend from just below the gluteal fold to the 
tendo achillis The splint is bandaged to the Ieg^-or as a 
minimum requires three bands to maintain stabilization i t a 
band at either extremity of the splint and a third applied just 
below the knee joint 

Such conservative treatment necessitates the patient re 
maimng in bed on the average of about six weeks without anv 
motion in the knee joint He is thereafter allowed up wearing 
a removable plaster or brace and starts walking with crutches 
but does not then bend or flex the knee joint Knee joint 
motion is onh permitted when not bearing weight 

SUMMARY OF CONSERVATIVE TREATMENT 
The patient is originally in bed a minimum of about a month 
without knee joint motion he then wears a supporting a PP a 
ratus another three to five months m which period active 
joint function is permitted only when not bearing weight 

It is obvious that were one treating an elderly patient m 
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which group patella fractures frequently occur, this long period 
of immobilization of the knee would greatly delay , if not pre 
cade, normal return of knee joint function, because (1) pro 
nounced arthritic change may develop in the joint (2) the re 
establishment of normal relationship of the bone fragments is 
'cry uncertain, (3) because of irregular separation of the torn 



r ‘> ra-.R., 

Uon of fragments 


an old unumted fracture of patella 
and widespread hjpertrophic change 


Note wide separa 


ace the aponeurosis will heal as a wide scar — thus weakening 
j e quadriceps action Figure 257 show s the x ra> of an old 
^ cture of the patella which was apparently treated b\ simply 
^cping the patient in bed The wide separation of bone frag 
etl s ls seen This patient can walk, but the knee joint is 
m ®what unstable, and there is definite weakness of the quad 
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TREATMENT 

Operative repair is the method of choice in comminuted or 
complete fractures of the patella particularh where there u 
evidence of a slight tear in the aponeurosis Contraindications 
to operation are the patients presenting severe laceration and 
crushing of the soft tissue over the anterior knee joint region 
as well as those patients in whom for general sjstemic cause 
an) operative therap) is ill advised 

The treatment ma> be therefore most simpK classified 
under (1) conservative and (2) operation 

Until the relativel} recent development of successful opera 
tive joint technic conservative or expectant treatment in the'e 
fractures was the rule Such treatment consisted in keeping 
the patient in bed appl) tag an adequate posterior ham splmt 
to the evtremttv — which Is kept elevated to relax the quadn 
ceps muscle and as the fluid in the knee joint subsides appl) mg 
straps or tapes to hold the patellar bone fragments in apposition 
Massage to maintain muscle tone in the extremitj is given once 
dailv The ham splint is best made of plaster of pans To be 
effective it should extend from just below the gluteal fold to the 
tendo achilhs The splint is bandaged to the leg— or as a 
minimum requires three bands to maintain stabilization * e a 
band at either extremit) of the splint and a third applied just 
below the knee joint 

Such conservative treatment necessitates the patient re- 
maining in bed on the av erage of about six w eeks without an) 
motion m the knee joint He is thereafter allowed up weanng 
a removable plaster or brace and starts walking with crutches 
but does not then bend or flex the knee jo nt Knee joint 
motion is onlv permitted when not bearing w eight 

SUMMARY OF CONSERVATIVE TREATMENT 
The patient la originally in bed a minimum of about a month 
without knee joint motion he then wears a supporting appa 
ratus another three to live months in which period active 
joint function is permitted onl> when not bearing weight 

It la obvious that were one treating an elderfi patient in 
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Man} surgeons have employed silver wire In particular Hawley 
reported good results with this method 
Since the work of Gallie and Le Mesuner on fascia and tendon 
nsplantation, suture With these tissues has been employed in 
aa increasingly wide field It is particular!) indicated in repair 
0 1 e patella fractures Allen has described a modification of 
sscu suture of the patella which has the merits of simplicity, 
ectiveness, and ease of performance An important require 
®rtit m this technic is to employ a drill of sufficient diameter 
to 5/16 mch preferred, that the resulting hole in the bone is 
tge enough to permit easy passage of the rolled fascial strip 
procedure is described in the operative report below 


description of operation 

^J^ act “ re exposed through a slightly curved incision, apes 

The aponeurosis was torn across the anterior aspect of the 
mt and the tear extended posteriorly bejond the midline of 



F S 2aS — -I [lustra! ng method of drill ng fragments 

^lateral and medial joint region The patella ttas fractured 
with wide separation of the fragments The 
w er fragment was comminuted and rotated o\er 90 degrees, 
a t the fracture surface was directed antenorh A large 
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nceps muscle The patient’s leg tires verv easily The result is 
not satisfactory 

OPERATIVE TREATMENT 

In the majority of c3ses operation is the preferred form of 
treatment Its principal advantages are ( 1 ) relatively short 
convalescence, viz motion at \nee joint, with the type of opera 
tion described below, can be started the day after operation 
\\ alking with crutches in a month is possible, with thereafter 
progressive weight bearing, until m ten to twelve weeks, if not 
before, all apparatus is discarded (2) Such results are obtained 
by apposition of bone fragments, and by accurate repair of the 
tom fascial expansion (3) Because of the almost immediate 
motion in the knee joint following operation arthritic changes m 
that joint, and limitation of function from prolonged lmmob- 
ilttation, do not occur (4) The patient s economic burden is 
materially lessened 

In deciding for or against operation, it must be borne m 
mind that conservative treatment if properlx carried out, par 
ticularly emphasizing the necessity of daily massage will usually 
result in a functioning limb The draw back to operation is the 
danger of sepsis Should the fatter occur the result is dis 
astrous — a stiff knee being certain Thigh amputation and 
even death may follow 

Open operation aims at accurate replacement of the bony 
fragments and suture of the tom lateral aponeurosis When 
the patella is comminuted accurate replacement of the frag 
ments is often difficult because of their small size This was true 
ui the case reported Anatomical repair of the aponeurosis is 
particularly important since upon the integrity of this fascia 
primarily depends the power of extending the lower leg on thig 


THE TYPE OF OPERATION 

Blake emphasized the importance of repair of the aponeurosis 
(see above) when he advocated suture only of this tom ascia 
Bone fragments were approximated by special stay sutures 
introduced on either side of the patella In mv hands t * P» 
cedure has not prevented separation of the bone fra D 
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'fan) surgeons ha\ e emplo) ed siK er w ire In particular Hawle> 
reported good results with this method 
Since the work of Gallie and Le Mesuner on fascia and tendon 
ransplantation, suture with these tissues has been employed in 
an increasingly wnde field It is particularly indicated in repair 
? e Patella fractures Allen has described a modification of 
^faal suture of the patella which has the merits of simplicity, 
ec iveness, and ease of performance An important require 
JJt m this technic is to employ a drill of sufficient diameter 
j to ® m oh preferred, that the resulting hole m the bone is 
*rge enough to permit easy passage of the rolled fascial strip 
s Procedure is described m the operative report below 

DESCRIPTION OF OPERATION 

do J^ ract “ re exposed through a slightly cur\ed incision apex 

The aponeurosis was torn across the anterior aspect of the 
° mt ’ anc * the tear extended posteriori) be) ond the midlrne of 



Fig 258 — Illustrating n ethod of drill ng fragments 

the lateral and medial joint region The patella was fractured 
m Its distal fifth with wide separation of the fragments The 
smaller fragment was comminuted m<l rotated o\er 90 degrees, 
so that the fracture surface was directed antmorl) A large 
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Fig 260 —Suture of fascist strip 



fracture of the patella 781 

^ouncT V1SC1( ^ bloody joint fluid escaped from the 

The method of drilling the fragment is shown in Fig 258 
0 e t at the operator is careful to avoid perforating into the 
0 m sur ^ ace of the patella A rolled strip of fascia from the 
Ppostfe tfogh measuring 2\ by 10 inches was then drawn through 
n ^oles as shown in Fig 259, the lower end of the 
°P P asse< ^ through the opening in the upper part and the 



re >Pective ends sutured as shown m Fig 260 to the quadnceps 
e hdon above and to the patella ligament below The tom 
aponeurosis was sutured with interrupted chromic gut (Fig 261) 
0 cast or splint w as applied 

POSTOPERATIVE COURSE 

Figure 262 shows the postoperative x ra\ Active motion 
w, th passive assistance was begun the da\ after operation 
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Fig 26’ — Lateral r ray ot Lne« showing operative repair in fracture of patella 
*ith comminution d stal fragment 
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Fig 266 


,. lU Thvs patient had flexion to 

age to the leg was gnen J monl h after operation at 
ht angle from full exten«io . Six weeks after 

h time she began walking with crutches 
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operation there was normal range of motion in the knee joint, 
and the patient walked with a cane in the eighth week Patient 
discarded all supports the twelfth week after operation 

Figures 263-266 show the end result, exhibiting normal 
joint motion and equal dexelopment of leg musculature 



CHRONIC ARTHRITIS METHODS IN DIAGNOSIS AND 
TREATMENT 
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The Imencan Commission for the Control of Rheumatism 
has placed before both professional and lav public the complex 
nature of chronic arthritis emphasizing that It is a generalized 
disease ruth joint manifestations The widespread prevalence 
°f arthritis is stressed and the consequent economic loss ero 
Phas zed 

It is to be hoped that in the near future there will be msti 
futions especially equipped to care for these distressing cases 
bl *t until that time the general practitioner is called upon to do 
"hat he can foe relief of these patients Many physicians when 
confronted with a case of chronic arthritis tend to regard the 
outcome as relatively hopeless In the main this uninspired 
altitude results in part from lack of knowledge on how to pro- 
ved and secondly from a feeling that regardless of what is done 
the eventual outcome will be the same Such pessimism is not 
"Granted In early cases particularh the time when the 
family physician first sees the patient an actual cure can often 
^ looked for while in the more advanced arthntics definite 
“fproiement and notably preventi in of deformitv is possible 

h is the purpose of this paper to bneflv comment on the 
tJPes of chronic arthritis and then to present the general Plan 
n ° R followed in the Lahey Clime for handling these cases I e 
Plan is m no sense original but is offered simply as a definite 
Procedure for approaching the chronic arthritis Dogmatic rules 
af e not possible in the treatment of chronic arthritis since each 
Patient must necessarily present an individual problem It is 
^nphasized that the joint sy mptoms for « hich the patient dircctH 
**A* relief ate «unph one of the manifestations of the disease 
To further quote the Committee \t the present time no single 
infectious agent or any completed defined dietarv defiaencs or 
12—so 
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operation there was normal range of motion in the knee joint, 
and the patient walked with a cane in the eighth week Patient 
discarded all supports the twelfth week after operation 

Figures 263-266 show the end result, exhibiting normal 
joint motion and equal development of leg musculature 



CHRONIC arthritis methods in diagnosis and 

TREATMENT 
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HE American Commission for the Control of Rheumatism 
M placed ^fore both professional and Ia> public the complex 
^ ure of chronic arthritis emphasising that It is a generalized 
of Joint manifestations The widespread prevalence 

phawj ” tlS 1S stressC( ^ an H the consequent economic loss em 

H is to be hoped that m the near future there null be msti 
but° nS j S ^ ecia ^> equipped to care for these distressing cases 
tth T tlme t ^ le S enera ^ practitioner is called upon to do 
conf e can * or relief of these patients Many physicians when 
ronted with a case of chronic arthritis tend to regard the 
as relatively hopeless In the mam this uninspired 
, U c resu Us in part from lack of knowledge on how to pro 
the dn ^ sec0nd *y Horn a feeling that regardless of what is done 
«arr' CntUa * 0utcome be the same Such pessimism is not 
kJ r . an,et * 1° earl) cases particular!} the time when the 
be j IJ ,^ slclan fi rst sees the patient an actual cure can often 
ed for while in the more advanced arthntics definite 
Pnnement and notably prevention of deformity is possible 
. Ib the purpose of this paper to bnefh comment on the 
chronic arthritis and then to present the general plan 
plan ° *°" e ^ ln tbc Lahey Clinic for handling these cases The 
Pro m n ° sense °ngmal but is offered sitnpl} as a definite 
are”' UrC f ° r a PP roac h'ng the chronic arthritis Dogmatic rules 
pat n<>t ^° SSl ^ e ,n the treatment of chronic arthritis since each 
? ni must necessarily present an individual problem It is 
^^itsized the joint symptoms for which the patient directh 
To f* rC * ^ are 81m P*> one of the manifestations of the disease 
®fect W qUOte the Committee At the present time no single 
'ous agent or an\ completeh defined dietarv deficicncv or 

' t "~ 5° 7 Sj 
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metabolic disturbance has been condusn ely shown to be the v>!e 
cause of these disorders ” 

CLASSIFICATION 

A great obstacle to better understanding of this disease is the 
widch divergent nomenclature emploved in classifying the 
various types of chronic arthritis Confusion becomes more 
marked when writers discussing arthritis each make U'e of 
identical terminology to mean precisely opposite arthritic types 
To clarify this maze the American Commission non recognizes 
tyro tjpes of chronic arthritis and a third or mixed type com 
bining features of the two mam groups The^e tjpes are (1) 
atrophic arthritis (2) hypertrophic arthritis (3) mixed tvpes 
To the literature published by the commission the reader is 
referred for detailed anah sis of these types Some of the more sig 
mficant group characteristics are 

ATROPHIC ARTHRITIS (FIG 267) 

Identified by multiple joint swelling atrophy of soft parts 
and pronounced disability most frequently seen in slender 
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poorly muscled rather frail individuals who commonly exhibit 
evidence of emotional instability, and give i historv of chronic 
constipation and chronic fatigue In the early stages x-rays of 
5U ch joints are negative save fox increased density oi the soft 
parts (Fig 268) In the advanced cases there is atrophy (.Figs 




Fig 26? -\n x ray of the hand of an early case of atroph c arthr t» 
h * *° f t Part spelling is evidei t about the m d mterphalangeal joint There 
* ' fr> s' gHt atrophy of the bone no joint change eveept m some of the 
r,n na l interphalangeal jo nts where narrow ng >s sten 

269 270), or diminished density of the bone, narrotuig of the 
J° m t spaces and progressive joint ankylosis Histologically, 
tfe Proliferation of the synovial membrane is seen, together 
pannus formation while in late cases destruction and 
“hophy of bone and cartilage is evident going on to fibrous or 
k°ny ankylosis 
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metabolic disturbance, has been condusi' cl> show n to be the sole 
cause of these disorders ” 

CLASSIFICATION 

A great obstacle to better understanding of this disease is the 
widely diyergent nomenclature employed in classifying the 
vinous types of chronic arthritis Confusion becomes more 
marked when writers discussing arthritis each make use of 
identical terminology to mean precisely opposite arthritic types 
To clarify this maze the American Commission now recognizes 
two types of chronic arthritis and a third or mixed type com 
bining features of the two mam groups These types are (1) 
atrophic arthritis, (2) hypertrophic arthritis (3) mixed types 
To the literature published b\ the commission the reader is 
referred for detailed analy Ms of these types Some of the more sig 
mficant group characteristics arc 

ATROPHIC ARTHRITIS (FIG 267) 

Identified b> multiple joint swelling atrophy of soft parts 
and pronounced disability, most frequently seen in slender, 





CHRONIC ARTHRITIS 


7S7 


poorly muscled rather frail individuals, who commonly exhibit 
evidence of emotional instability, and give a history o! chronu 
constipitioa and chronic fatigue In the early stages x rays ot 
such joints are negative save for increased density of the soft 
Parts (Fig 268) In the advanced cases there is atrophy (Figs 



Th — An * rj y of the hand ol an early ca&c of atraph c arthritis 

(fte solt Part swelling is evident about the mid interpbalangtal 101m There 
* l<r * s(, eht atrophy of the bone no joint change except m some of the 
er a>ina| mterphalangejl joints where narrowing is seen 

369 , 270), or diminished density of the bone, narrow mg of the 
Joint spaces and progressive joint ankylosis Histologically, 
,re * Proliferation of the synovial membrane i» seen, together 
mf h pannus formation, while in late cases destruction and 
atrophy of bonr and cartilage is evident, going on to fibrous or 
k° n ) ankylosis 
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metabolic disturbance has been condusnelj shorn to be the sole 
cause of these disorders * 

CLASSIFICATION 

A great obstacle to better understanding of this disease is the 
wictel} divergent nomenclature emploxcd ,n dassifung the 
various tvpcs of chronic arthritis Confusion become more 
marked when writers discussing arthritis each make use of 
identical terminology to mean precisely opposite arthritic types 
o c an y this Tnazc the American Commission now recognizes 
two types of chronic arthritis and a third or mixed type com 
bimng features of the two main groups These tvpcs are (1) 
atrophic arthntis (2) hypertrophic arthritis 0) mixed tvpes 
To the literature published by the commission the reader is 
referred for detailed anah sis of these t\ pe$ Some of the more sig 
mticant group characteristics arc 

ATROPHIC ARTHRITIS (FIG 267) 

Identified b\ multiple joint swelling atrophy of soft parts 
and pronounced disabihtv most frequently seen in slender 



arthr t s Note marked atrophy of the soft parts part cularly about the 
shoulders and upper ext re m t e* Swell ng of soft parts about jo nts of fingers 

is well shown 
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poorij muscled, rather frail individuals who commonly exhibit 
eVl ence emotional instability, and give a history of chronic 
CMistroation and chronic fatigue In the early stages, x ravs oi 
SU< joints are negative save for increased density of the soft 
parts (Fig 26#) In the advanced cases there is atrophy (Figs 



F'g 26S — An x ray of the hand of an early case of atrophic arthritis 
part swelling is evident about the mid mterphalanjeal joint There 
I s ' ,r > s'lght atrophy of the bone no joint change except in some of the 
'tmirial mterphalangeal joints where narrowing is seen 


2*59, 270), or diminished density of the bone, narroning of the 
l°uit spaces, and progressive joint ankylosis Histologically, 
free proliferation of the synovial membrane i<. =een, together 
w ith pannus formation while in late ca^cs destruction and 
a ttophy of bone and cartilage is evident, going on to fibrous or 
anlijlosis 




CHRONIC ARTHRITIS 


789 



HYPERTROPHIC ARTHRITIS 

More frequentl) seen .he robust sotne.ha. obc „ htaIth , 
appearing djnamic tapes atlio usualla PreS e„, relattacla ” 
swilling in one or more joints and as a rule onK * . j 
abihta Muscle atropha ,s nrre TT* ' d ' S 

age till death x ka>s (tig 272) show hen- 1, r °7 
the lo™ of small exostoses or l,pp,„ s M the JotM The 

soil part shallots la not tncrcascd In the later stages (Ft- 2 rn 
e\ostoH-s arc marked and there is pronounrvH h™ i ' * 
local increased calctf, canon The mm, ,rom 

bu, auks losis not seen ' ' " ■* ™Wl>r, 
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Fir 271 — x Ray of the knee of the ume rat rnt shown in F g* 269 2 0 
Markeilbone itrophv ise\i lent extensive jo m destruction with pronounced 
narrowing of the space isdeailj shown 

HYPERTROPHIC ARTHRITIS 

More frequently seen in the robust, somewhat obese health) 
appearing <l>namic types yy ho usually present relati\el\ slight 
swelling in one or more joints, anti as a rule onlj moderate dis 
ability Muscle atrophy is rue The incidence is from middle 
agt till death x Ra)s (Tig 272) show hypertrophic change in 
the form of small exostoses or lipping at the joint margin The 
soft part shadow is not increased In the later stages (Fig 273), 
exostosis arc marked and there is pronounced bone density from 
loyal increased calcification The joint space may be irregular, 
but ankylosis is not seen 





Fjff 273 — x Ray of knee »ho» ng moderate!* advanced hypertrophc 
arthritis of , 

knee joint 
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MIXED TYPE 

A Combination of the Above Two Forms 
General Procedure — One of the first and most important re 
quirements is a careful detailed historj Such a record includes 
not onlj the actual mode of onset of the s) mptoms and subse 
quent progression hut also a detailed anal) sis of any and all 
factors in the patient s environment which are — and have been — 
productive of fatigue and emotional upset The importance of 
fatigue in chronic arthritis cannot be overestimated Invariable 
fatigue — mental or physical or both — intensifies the joint s> mp 
toms In patients with relatively slight organic joint change re 
moving the mating cause of such fatigue results in marked relief 
All arthntics benefit by such care These details are not acquired 
in the first consultation but rather are the) voluntarily offered 
once the patient has confidence in the ph) sician and is assured 
of an interest m his (the patient s) condition 

Then follows a very complete physical examination Accu 
rate note is made of the bod) mechanics and of all joints with 
an) abnormaht) thereof together with a record of the possible 
mnge of motion Evidence of vasomotor instabiht) is sought as 
a sign of disturbance in the s)mpathctic nervous s)stcm for 
example abnormall) pale or c)anotic or sweating hands and feet 
pronounced blood pressure change with slight exertion unusual 
coldness of the extremities Photographs illustrating the above 
arc well worth while and visible proof is thus at hand to later 
demonstrate progress It is a rare patient whose morale will not 
respond to such evidence 

The next step is a routine blood examination consisting of a 
complete blood count smear and differential of a blood Wasser 
mann nonprotcin nitrogen sugar and uric acid In selected 
cases blood cultures emplovwg the clot method described bv 
Cecil and his coworkers have been tried The senes is too small 
to report in dot ill but so far the results have not been en 
coungmg Two to three complete urine check up s art done and 
a basil mctaboli m earned tut Tinallv x ravs arc ordered of 
the teeth an l thi more sen >usl\ involved jo nts 

‘'Uggestivc activitv in po lble foa of infection observed in 
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the initial examination aie then im estigated in detail The more 
common such foci are teeth nose and throat nasal sinuses 
ears Jungs gallbladder and gastro-mtcstmal svstem The 
gcnito unnarv tract requires mtensiv e review especialh the 
prostate m the male In the female a careful visual examination 
of the vaginal canal should be done as well as the usual pelvic 
to rule out old infection m the tubes V detailed menstrual 
hist or} is taken If the climacteric has been parsed inqurrv i> 
made regarding symptoms indicative of deficient ovanan secre 
tion In this connection one encounters obese women past the 
menopause complaining of bilateral knee joint discomfort and 
of hot flashes The latter are often quite marked Ammotm 
pessaries mghtl} for a ten da> penod once a month combined 
with small amounts of thyroid and a diet to reduce weight often 
cause marked improvement in such patients 

Survey of the information thus gained wtJI indicate the lines 
along which treatment is directed as well as pointing out the 
value of further examination For those individuals who in 
addition to joint symptoms exhibit evidence of fatigue mental 
or phjsical mabilitv to meet environmental demands or in 
general are well below par hospitalization is advised I believe 
the gTeat majority of patients suffering from chrome arthntis 
arc lmmenselv benefited by an initial stay in the hospital for a 
minimum period of two weeks and in severe cases for an appre 
ciably longer time Such a plan permits complete bed rest 
entire absence of any re^ponsibihtv on the part of the patient 
and allows intensive treatment as well as am further check up 
or examination that may be indicated Economic or social con 
ditions or both mav preclude such treatment and then too 
unless actually incapacitated the average arthritic does not feel 
his condition merits hospitalization In the latter event if it 
appears that more rapid progress would be made by such treat 
ment it is up to the physician to explain the situation to the 
patient that he in turn may realize the seriousness of his svmp 
toms and take sufficient action toward remedying them 

In treatment of the joints the one universal initial require 
ment is rest In the hypertrophic joint such rest may be further 
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enforced b> splinting for a short period, to be thereafter followed 
by carefully supervised exercises In atrophic joints, however 
careful guarded active motion is best Heat efficiently admrnis 
tered by infra red lamp is very helpful to improve local circulation 
and can be followed by skilful massage for the same purpose and 
also to maintain muscle tone Muscle exerases are the next 
step Postural training for poor bodilj mechanics follows 
The more general treatment aims to correct abnormally func 
boning bodily s> stems as for instance the gastro intestinal tract 
m patients complaining of chronic constipation Nearly all 
chronic arthntics require dietary mamgement Chart I lllus 
CHART I 

Simple Diet for Chronic Arthritis 
Ckn Breakfast 



trates the basic diet and particular attention is catled to the 
forbidden t\pcs of food Fmphasis is placer! on a balanced food 
intake high in Mtimins and low in carbohulrates Tried foods 
and pastries arc refuser! Where weight reduction is indicated 
the diet is so arranger! Laxatiaes are omitted Colon imga 
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the initial examination are then 1m estimated jn detail The more 
common such foci are teeth nose and throat nasal sinuses 
cars lungs gallbladder and gastro mtesttnal s\stem The 
gemto-unnarx tract requires intensive review espeeialh the 
prostate in the male In the female a careful visual examination 
of the vaginal canal should be done as well as the usual pelvic 
to rule out old infection m the tubes A detailed menstrual 
historv is taken If the climacteric has been passed inquiry 13 
made regarding symptoms indicative of deficient oiarian secre- 
tion In this connection one encounters obese women past the 
menopause complaining of bilateral knee joint discomfort and 
of hot flashes The latter are often quite marked \roniotin 
pessaries nightlj for a ten da> penod once a month combined 
with small amounts of thvroid and a diet to reduce weight often 
cause marked improvement in such patients 

Survev of the information thus gained will indicate the lines 
along which treatment is directed as well as pointing out the 
value of further examination For those individuals who in 
addition to joint symptoms exhibit evidence of fatigue mental 
or physical inabilitv to meet environmental demands or in 
general are well below par hospitalization is advised I believe 
the great majority of patients suffering from chronic arthritis 
ire lmmensel) benefited bj an initial staj in the hospital for a 
minimum period of two weeks and in severe cases for an appre 
ciablj longer time Such a pl3n permits complete bed rest 
entire absence of anv responsibibtv on the part of the patient 
and allows intensive treatment as well as anv further check up 
or examination that ma> be indicated Economic or social con 
ditions or both tnaj preclude such treatment and then too 
unless actuallv incapacitated the average arthritic does not feel 
his condition merits hospitalization In the latter event if tt 
appears that more rapid progress would be made by such treat 
ment it is up to the physician to explain the situation to the 
patient that he in turn roav realize the seriousness of his symp 
toms and take sufficient action toward remedying them 

In treatment of the joints the one universal initial require 
meat is rest In the hvpertrophic joint such rest maj be further 



CARCINOMA OF THYROID ARISING IN DISCRETE ADEN- 
OMATA 


The following 4 cases of adenomata of the thyroid showing 
potential malignancy with vessel ingrowth and also frank malig 
nanc> are emplo)ed as examples of malignant degeneration in 
previously existing benign adenomata and a discussion of the 
subject from a clinical aspect follows the abstract of these 4 cases 


Case I — -Mrs M S came to the clinic on \o\ ember 28 
1928, complaining of goiter She was tifty years of age She 






I g 274 — Showing vessel ingrowth It is not eas> to visual te the vessels 
ln th s si de Therefore the walls are ind fated 1 > arrows an I the mass of 
1 s * ue **"ch has grown onto the intmta is marked w ith an \ 


stated that there had been in enlargement of the thxroid gland 
for about fifteen \ cars but that there w ere no symptoms asso- 
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tjoa is never emplmtd Jf there is i long history of cathartic 
abuse the patients are placed on bon el management under the 
direction of the gastro intestinal «emcc 

"Nonspecific intravenous protein therapy can be employed lo 
advantage in patients who show an o\eraction of the sin 
pathetic vasoconstrictor ner\es and also in selected arthntic 
cases in whom an allergic background can be demonstrated 
Employ ed on the general run of cases such protein treatment has 
not been successful in our hands If a definite focus of infection 
is demonstrate!! as having a marked effect on the arthritis then 
a specific vaccine made from the predominating organisms of 
that focus ma\ be tried Individuals w ho present the rheumatic 
fever syndrome notably those with heart involvement will be 
aided by salicylates Otherwise such drugs are employ ed simp)} 
as an anody ne 

In reviewing the subject of chronic arthritis one is impressed 
particularh bv the great significance of earlv recognition of 
the prodromal signs of the disease It is at this period in the 
patient s life that the greatest possible good can be done with 
the least expenditure of time and effort At this stage joint 
signs are usually not the chief complaint The picture is often 
that of a marked chronic fatigue worry or undue stress 3nd 
strain resulting from inability of the patient to stand up under 
his mental or physical load There is evidence of generally 
lowered resistance to infection There are faulty body mechan 
ics as poor poature generallv inadequate musculature and 
chronic joint strain to be corrected by posture training muscle 
exercises combined w ith mechanical support as indicated The 
personal h\ giene of the individual should be reviewed The habit 
of over indulgence in food too much exercise or inadequate 
balance between sleep and the hours of activity require adjust 
ment Finally the influence of hereditv should be kept m mind 
If there is i history of arthritis in the patient s family the patient 
max have a predisposition to the disease Early recognition of 
these cases followed by prompt appropriate treatment will im 
measurably aid m reducing the present unnecissarv and ex 
cessiv e social and economic Ios» from chronic arthritis 
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The following 4 cases of adenomata of the thyroid showing 
potential malignancy with \essel ingrowth and also frank mahg 
nancj are emplo>ed as examples of malignant degeneration in 
previously existing benign adenomata anil a discussion of the 
subject from a clinical aspect follows the abstract of these 4 cases 


Case I — Mrs M S came to the clinic on November 28 
1928 complaining of goiter She was fift> x ears of age She 



Dg 2 4 —Show mg t essel ingrowth It s not 1 1«> to » i* lal ze the vessels 
,n s de Therefore the walls are nd cateil 1 > arrows and the mass of 
1 ssue *hch has grown onto the intinais n arted with an \ 


'tated that there had been an enlargement of the th\roid gland 
f°r about fifteen \cars but that there were no s\ mptoms asso- 
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Uon is never employed If there is a long history of cathartic 
abuse the patients are placed on bowel management under the 
direction of the gastro-mtestinal service 

Nonspecific intravenous protein therap\ can be employed to 
advantage in patients who show an ov eraction of the svm 
pathetic vasoconstrictor nen es and also in selected arthritic 
cases in whom an allergic background can be demonstrated 
Empfo\ ed on the general run of cases such protein treatment has 
not been successful in our hands If a definite focus of infection 
is demonstrated as having a marked effect on the arthritis then 
a specific \accine made from the predominating organisms of 
that focus mat be tried Individuals who present the rheumatic 
fever syndrome notably those with heart imolvement will be 
aided by sahev lates Otherw ise such drugs arc emp!o\ ed simply 
as an anodyne 

In renewing the subject of chronic arthritis one is impressed 
particularly by the great significance of earl) recognition of 
the prodromal signs of the disease It is at this period in the 
patient s life that the greatest possible good can be done mth 
the least expenditure of time and effort \t this stage joint 
signs are usually not the chief complaint The picture is often 
that of a marked chronic fatigue worry or undue stress and 
strain resulting from inabihty of the patient to stand up under 
his mental or physical load There is evidence of generallv 
lowered resistance to infection There are faulty body mechan 
ics as poor posture generally inadequate mu'^ulaiure and 
chrome joint strain to be corrected by posture training muscle 
exercises combined with mechanical support as indicated Ihe 
personal hv giene of the individual should be rex lewed The habit 
of o\cr indulgence m food too much exercise or inadequate 
balance between sleep and the hours of activity require adjust 
ment Fin all \ the influence of heredity should be kept in mind 
If there is a history of arthritis in the patient s JarmJv the patient 
may have a predisposition to the disease Earlv recognition of 
these cases followed by prompt appropriate treatment will im 
measurably aid m reducing the present unnecessarv and ex 
cessive social and economic loss from chronic arthritis 
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ciated with it Physical examination was negative except for 
the thyroid There was an adenoma of the right lobe 2 inches in 
diameter It was freelj movable but firm At operation a 
d screte adenoma was removed with the usual technic described 
from this clinic (Figs 275 277) There were no clinical evi 
dences of malignancy seen The pathologic report of the excised 
goiter showed it to be made up of an undifferentiated fetal aden 
oma with blood -vessel invasion demonstrating malignant char 



ac tenstics She received postoperative r nv therapv and is 

n ° We ^ without evidence of recurrence three \ cars after oper 
ation 

Case n — Mrs F B a fortv four vevr old white woman 
rs t came to the clinic on ‘'cptcmber 1 1 1931 complaining of 
S° ter She stated tint for fourteen >ears «he had had a <cnsa 
of fullness in her neck and that there has been some swelling 
* ch had gnduillv increased in sue ^he had had no svmptoms 
0 obstruction of her trachea or esophagus During the vear 
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ciated with it Physical examination was negative except for 
the thyroid There was an adenoma of the right lobe 2 inches in 
diameter It was freely movable but firm At operation a 
discrete adenoma was removed with the usual technic described 
from this clinic (Figs 275-277) There were no clinical evi 
dences of malignancy seen The pathologic report of the excised 
fioiter showed it to be made up of an undiflerentiated fetal aden 
omawith blood \essel invasion demonstrating malignant char 



c eristics She recei\cd postopcrati\c x ra\ therap\ and i> 
n °" " e 'l without csidence of recurrence three \ cars after oper 
*tion 

Case II — M rs p ft a [ort\ four sear old white woman 
lr,; t came to the clinic on September 2? 1931 complaining of 
S°iter She stated that for fourteen years she had had a sensa 
K>n of fullness in her neck and that there has been <ome swelling 
^ >ch had gradually increased in <ize ^he hail had no svmptoms 
0 obstruction of her trachea or esophagus During the \ear 
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prior to her coming to the clinic she had lost 10 pounds m Height 
but she had been on a reduction diet Her past histon was 
essentially negati\e Phy sical examination reseated a well 
developed and nourishes! woman Her heart and Jungs were 
negative Her thyroid was considerably enlarged but seas sun 
metrical It was nodular and the inferior poles could not be 
felt on either side An x ras of the trachea resealed that it was 
not deviated A clinical diagnosis of adenomatous goiter was 
made and operation adsised 1 he preoperatis e metabolism was 
+21 A left subtotal hemithy roidectomy was performed with 
out incident but dunng the remos-a) of the right lobe it was 
found that the upper pole was sery firm and adhered to the 
trachea and larvnx for an area not larger than a bean and 
this small area of tissue was sery firm and indurated A frozen 
section of the suspicious tissue was done and the pathologist 
reported that it resembled carcinoma In view of this diagnosis 
the entire right lobe was erased great care being taken to pre 
serse the right recurrent laryngeal nerse The patient made 
an esentful recovery from her operation She has receiscd 
postopcratis e x ras treatment The pathologic report of the 
tissue excised at operation resealed it to be an adenocarcinoma 
of the alscolar type 

Case HI —Airs \ \ a sixty sesen year old white woman 
entered the clime on December 30 1931 complaining of goiter 
She stated that she had had an enlargement of the left side ot 
her neck for from twents to twenty five years About four 
months pretomly tt had started to increase t n si e and had enlarged 
quite rapidly until the present tune She had lost 12 pounds m 
the past year Her appetite was good and her general health 
was otherwise excellent Physical examination revealed a weff 
developed and nourished woman Her thyroid was enlarged to 
four times normal size the left lobe being larger than the right 
Both lobes were moderately firm and adherent to the trachea 
The heart was moderately enlarged There w as a sy stolic mur 
mur at the apex and the aortic second sound was accentuated 
The blood pressure was 17a Kb A diagnosis of adenomatous 
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goiter with possible malignant degeneration was made at this 
time At operation, the lower portion of the left lobe and isth 
mus were adherent to the overling muscles and to the sur 
rounding tissues behind and below It extended shghtlj below 
the clavicle on this side and was freed with difficulty It had 
all the clinical evidences of malignanc) The superior pole and 
the lateral veins were secured and divided and practical!) the 
entire left lobe was removed There was a small amount of 
tissue at the lower pole which could not readily be delivered and 
was therefore left behind The recurrent laryngeal nerve on the 
left side was visualized and care was taken not to injure it 
The pathologic report of this specimen revealed it to be a giant 
cell carcinoma The patient made an uneventful recover) from 
her operation and was discharged from the hospital seven da>s 
after her operation Prior to her discharge a lar> ngeal examma 
tion revealed a left recurrent paralysis Since the nerve was 
preserved we hope that this is but transient She has been 
receiving x ray therapy 

Case IV— Mrs I M thirt) four >ears of age came to the 
chnic on December 29 1931 complaining of a swelling in her 
nf ck She said that she hail had a small swelling in her neck five 
at, d a half years It had gradually increased in size during the 
Past two)ears following the birth of her babv The past historv 
"asesscntiall) negative Ph>sical examination revealed i well 
developed and nourished woman of thirtv four There was an 
adenoma of the right lobe of the th> roid about the size of a lime 
this was quite firm At operation the right lobe of her thv roid 
"as about twice normal size and there was a nodule about 
^ cm m diameter at the lower pole which was verv firm and 
adherent to the trachea The nodule was evened and a frozen 
section obtained at once showed that it was probabh malig 
"ant In view of this hncling the entire right lobe was evci-ed 
The recurrent lar) ngeal nerve was isolated and protected The 
Patient made a good recoverv and was discharged 'even davs 
later The pathologic report of the tissue excised at this opera 
tion revealed it to be a malignant papillan adenoev stoma with 
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blood \essel in\ asion Laryngeal examination mealed that the 
vocal cords functioned normallv The patient is to ha\e x ra\ 
treatment and to be continued under it for some time 

From the foregoing cases valuable lessons ma> be learned 
concerning adenomata of the thvroid and the dangers of malig 
nant degeneration in them Practical!} all carcinomata arising 
in the thyroid gland arise in previousl} existing benign adeno- 
mata These adenomata usuall} are present for a good man} 
xears but as is shown in two of these cases this is not neces 
sank «*o the carcinomata in two of these cases being so small 
(about the size of a bean) and apparent 1} arising in such small 
adenomata that the\ could not hare been present for an} great 
length of tune 

It is unfortunate that there arc no distinguishing features 
whereb} one maj suspect the onset of malignant degeneration 
m a previousl} benign adenoma It is unfortunatel} poss ble 
in most instances to make a diagnosis of carcinomatous changes 
in previousl} benign adenomata of the th}roid on!} when the 
lesion has penetrated the capsule of the adenomata invaded 
the adjacent structures such as the prcth}roid muscles and 
trachea and also the regional !}mph glands at which stage thev 
are hopeless from the point of view of cure 

The whole subject of mahgnant degeneration in an adenoma 
of the thyroid has been a ver} confusmg one \\ e have known 
for a long time that e\en m the presence of no definite morpho 
logical evidence of carcinomatous degeneration nevertheless an 
occasional apparentl} benign adenoma of the thvroid would 
metastasize to distant parts This led continental pathologists 
to a classification of thyroid adenomata distinguished bv the 
term malignant adenoma an obvious misnomer since a 
tumor is either an adenoma and benign or it is malignant and 
no longer an adenoma It was not until Dr Allen Graham 
called attention to the feature of vessel ingrowth within ap 
parentl} benign adenomata that comprehension of this situa 
tion resulted He has shown that careful search of adenomata 
will frequently demonstrate areas where th}roid tissue has 
ruptured through the lntima of the vessel and is growing within 
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the lumen of the vessel, an example of which is shown in Fig 
274 Not ever} patient in whom vessel ingrowth is found will 
show malignant degeneration and distant metastases in fact 
but few will show this feature But careful search of those 
specimens of supposedl} benign adenomata which have in spite 
of apparent harmlessness recurred with characteristic mabg 
n ant features will rarely fail to reveal areas m which \essel 
ingrowth can be demonstrated 

It must therefore be appreciated that one cannot judge 
these tumors solel) b) the hitherto accepted pathologic criteria 
One cannot with safet} forecast b> these criteria that the lesion 
is benign and will not recur Specimens must be searched also 
or \essel ingrowth and when found one can onl) sa> that the} 
are potentially malignant and treat them as such watching them 
carefully for recurrences and treating them with x ra) therap> 
"here it is thought advisable It has been stated that as long 
a* malignancy is confined to within the capsule of an adenoma 
does not metastasize to the adjacent 1} mph glands It ma\ 
o\\e\er metastasize distantl} b> the blood stream i.}mph 
8*and metastases are said not to occur until the capsule of the 
adenoma has been perforated and the neighboring parenchvma 

in\o!\ed 

There are a few clinical features about adenomata of the 
'roid particularl) discrete adenomata of the thsroid which 
suggest that malignant degeneration has alread} taken place 
"ithin the adenoma W hen a discrete adenoma is undul} firm 
( 'en though it has none of the other features of malignant dc 
generation to be spoken of later one should suspect that it has 
ccom e malignant in character Discrete adenomata of the 
lh\ roid when not malignant are either quite soft in consistent 
due to degeneration within them or are but moderated firm 
an d clastic \n\ change therefore in such tumors m the wa\ 
°f increase in firmness of consistent should make one sus 
picious of the onset of malignant within the tumor \\ hen a 
discrete adenoma of the thsroid which has hitherto been moa 
a blc becomes fixed or when it loses the di crctcncss of outline 
"Inch characterizes discrete adenomata of the thvroid one 
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blcxx] 'Cstel invasion Laryngeal examination revealed that the 
vocal cords functioned normall> The patient « to Jm* x raj 
treatment and to be continued tinder it for some time 

From the foregoing Cases valuable lessons roaj be learned 
concerning adenomata of the thyroid and the dangers of mabg 
nant degeneration m them Practicalh all carcinomata arising 
in the {toroid gland arise in previousl) existing benign adeno- 
mata These adenomata usually are present for a good man} 
texrs but as is shown in two of these cases this is not neces 
sanfr so the carcinomata in two of these cases being so small 
(about the size of a bean) and apparent 1\ arising in such «malt 
adenomata that the\ could not hare been present for ahv great 
length of time 

It is unfortunate that there are no distinguishing features 
whereto one ma> suspect the onset of malignant degeneration 
m a previous!} benign adenoma It is unfortunateh possible 
in most instances to make a diagnosis of carcinomatous changes 
m previous!' benign adenomata of the thyroid onlv when the 
lesion has penetrated the capsule of the adenomata invaded 
the adjacent structures such as the prethjroid muscles and 
trachea and also the regional I>mph glands at which stage thev 
are hopeless from the point of view of cute 

Ihe whole subject of malignant degeneration in an adenoma 
of the thv roid has been a verv confusing one \\ e ha\e known 
for a long time that even m the presence of no dennite morpho 
fogical evidence of carcinomatous degeneration nevertheless an 
occasional apparentlv benign adenoma of the thjroid would 
metastasue to distant parts This led continental pathologists 
to a classification of thvroid adenomata distinguished to the 
term malignant adenoma an obvious misnomer since a 
tumor is either aft adenoma and benign or it is malignant and 
no longer an adenoma It was not until Dr Allen Ora ham 
called attention to the feature of vessel ingrowth within ap 
parcntl} benign adenomata that comprehension of tins situs 
tton resulted He has shown that careful search of adenomata 
will frequentl} demonstrate areas where thy roid tissue has 
ruptured through the tntitna of the reuse! and is Rowing within 
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such a discrete tumor quite easy This type of tumor in which 
e have seen so much malignancy has some quite definite 
clinical features It is most often single It has a thick definite 
fibrous capsule The tissue contained within it varies in different 
tumors in its degree of differentiation grossly It is very much 
like adenofibroma of the female breast arising as it does within 
and surrounded by normal thyroid tissue and it is of this type 
°f tumor that we speak when we state that 96 per cent of all the 
tancer of the thyroid which we see arises in a previously existing 
benign adenoma of the thyroid 

He realize that in regions where goiter is endemic it may be 
difficult to distinguish particularly small discrete tumors of this 
type We wish also to stress that when we say, as we do that 
since Practically all malignancy of the thyroid arises in previouslj 
listing benign adenomata of the thyroid and all such adeno 
mata should be removed we do not mean that all goiters with 
tumors in them should be removed \\ e mean all discrete usually 
* in gle adenoma of the above described type should be removed 
^ regions where endemic goiter is so common that the thyroids 

nearly all patients are enlarged and many nodular the de 
vision for or against removal would be by no means so easy and 
m Ust at times be \er\ difficult to decide upon unless one takes 
he position that all nodular goiters should be removed, a posi 
tion which it seems to us would be difficult to justify 

We are therefore of the opinion as the result of our expen 
en<e with these thyroid tumors that since almost all of the 
malignancy of the thyroid ansis in tumors which arc quite 
eftnitc and are benign for some time since there arc no features 
"hereby one may wait for the onset of malignancv and receive 
"Uming in time to remove them earlv enough to prevent rtcur 
ren « since the mortality of their removal is almost nothing 
then all such adenomata should be removed as a prophv lactic 
measure against the possibilitv of later mahgnancv of the 
thyroid 
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should be suspicious of the onset of malignancv When a patient 
\uth discrete adenoma of the thyroid who has had a good \oiee 
unaccountablj develops a change in voice with paratjsis or 
weakening of action of one of the vocal cords one should suspect 
that mahgnancj has occurred within the adenoma perforated 
the capsule involved the recurrent laryngeal nerve and pro 
duccd interference with the function of the cord on that side 
and the consequent change in the voice When there is an 
adenoma of the thjroid which has changed in shape or con 
sistcnc) and the regional lymph glands are firm and enlarged 
one should of course additionallj suspect the presence of malig 
nant degeneration in the adenoma and in such a case not infre 
quentlj the removal of such an adjacent Ijmph gland for 
biopsv wifi confirm the diagnosis of carcinomatous degeneration 

There has been considerable discussion as to the existence or 
nonexistence of so called fetal or embrj onal adenomata of the 
thjroid Whether or not there are trulj fetal or embnonal 
adenoma our experience now with operations on several thousand 
adenomata of the thvroid has demonstrated that there are two 
types of tumors which appear in the thjroid which are quite 
different grosslv One is the so called multiple colloid adeno- 
matous goiter which is in all probability the end stage of a 
degenerative process in the form of hvpermvolution and so 
improperly termed multiple colloid adenomatous goiter The 
best examples of these tumors or better stated perhaps with a 
view to their origin these balls of tissue are those that appear in 
advanced endemic goiters Thev are quite apt to be necrotic in 
these centers They are surrounded bj ' en thin and indefinite 
capsules They are multiple usually numerous in number and 
apt to be scattered quite symmetncallv throughout the entire 
gland 

The other type of thjroid tumor which has been properlj 
or improperly termed fetal or embty ona! adenoma is a quite 
definite and quite different entity Here in our part of the 
countrj w here endemte goiter is not common this type of tumor 
is quite cas) to distinguish since it usually occurs m an other 
wise normal gland and so makes palpation and demonstration of 
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such a discrete tumor quite easj This t>pe of tumor in which 
we have seen so much malignancy has some quite definite 
cl meal features It is most often single It has a thick definite 
fibrous capsule The tissue contained within it \anes in different 
tumors m its degree of differentiation grossly It is very much 
hhe adenofibroma of the female breast arising as it does within 
and surrounded by normal th> roid tissue and it is of this type 
of tumor that we speak when we state that 96 per cent of all the 
cancer of the thyroid which we see arises in a previously existing 
ben pi adenoma of the thyroid 

l\e realize that in regions where goiter is endemic it maj be 
ifficult to distinguish particularly small discrete tumors of this 
tyP e We wish also to stress that when we say as we do that 
since practically all malignancy of the thyroid arises in prcviousl) 
existing benign adenomata of the thjroid and all such adeno 
mata should be removed we do not mean that all goiters with 
tumors in them should be removed We mean all discrete usuall) 
smgle adenoma of the above described t>pc should be removed 
n regions where endemic goiter is so common that the thyroids 
0 nearl > all patients are enlarged and many nodular the de 
cision for or against removal would be b> no means so easj and 
"just at times be very difficult to decide upon unless one takes 
c position that all nodular goiters should be removed a posi 
tion which it seems to us would be difficult to justifj 

We arc therefore of the opinion as the result of our expen 
cnee with these thyroid tumors that since almost all of the 
n’ahgnancj of the th>roid arises in tumors which art quite 
ennite and are benign for some time since there arc no features 
"herebj one mij wait for the onset of malignancv and receive 
"anung in time to remove them earh enough to prevent recur 
r ence since the mortahtv of their removal is almost nothing 
then all such adenomata should be removed as a proph> lactic 
roeasurc against the possibilitv of later malignancv of the 

thvroid 
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should be suspicious of the onset of malignancy \\ hen a patient 
with discrete adenoma of the thyroid who has had a good \oice 
unaccountably develops a change in voice with paralysis or 
weakening of action of one of the vocal cords one should suspect 
that malignancy has occurred within the adenoma perforated 
the capsule involved the recurrent laryngeal nerve and pro 
duced interference with the function of the cord on that side 
and the consequent change m the voice When there is an 
adenoma of the thyroid which has changed in shape or con 
sistency and the regional lymph glands are firm and enlarged 
one should of course additionally suspect the presence of malig 
nant degeneration in the adenoma and in such a case not ihfre 
quently the removal of such an adjacent lymph gland for 
biopsv Will confirm the diagnosis of carcinomatous degeneration 
There has been considerable discussion as to the existence or 
nonexistence of so-called fetal or embryonal adenomata of the 
thvroid Whether or not there are truly fetal or embryonal 
adenoma our experience now with operations on several thousand 
adenomata of the thyroid has demonstrated that there are two 
tvpcs of tumors which appear in the thyro d which are quite 
different grossly One is the so called multiple colloid adeno 
matous goiter which is in all probability the end stage of a 
degenerative process in the form of hypennvolution and so 
improperly termed multiple colloid adenomatous goiter The 
best examples of these tumors or better stated perhaps with a 
view to their origin these balls of tissue are those that appear in 
advanced endemic goiters They are quite apt to be necrotic in 
these centers They are surrounded by 'ery thin anil indefinite 
capsules They are multiple usually numerous in number and 
apt to be scattered quite symmetrically throughout the entire 
gland 

The other type of thyroid tumor which has been properly 
or improperly termed fetal or embry onal adenoma is a quite 
definite and quite different entity Here w our part of the 
country w here endemic goiter is not common this ty pe of tumor 
is quite easy to distinguish since it usuallv occurs in an other 
wi»e normal gland and so makes palpation and demonstration of 
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such a discrete tumor quite easy This type of tumor in which 
'ce ha\e seen so much malignancy has some quite delmite 
c n cal features It is most often single It has a thick definite 
roiis capsule The tissue contained within it varies m different 
tumors m its degree of differentiation grossly It is very much 
e adenofibroma of the female breast arising as it does within 
surrounded by normal thyroid tissue and it is of this type 

0 tumor that we speak when we state that 96 per cent of all the 
dancer the thyroid which we see arises in a previously existing 
“emgn adenoma of the thyroid 

\\c realize that in regions where goiter is endemic it may be 

1 cult to distinguish particularly small discrete tumors of this 
>1* We wish also to stress that when we sav as we do that 
nee practically all malignancy of the thyroid arises in previously 

existing benign adenomata of the thyroid and all such adeno 
ta should be removed we do not mean that all goiters with 
s Um °rs ,n them should be removed \\ e mean all discrete usually 
^nge adenoma of the abo\e described type should be remo\ed 
rog ons where endemic goiter is so common that the thyroids 
nea d> all patients are enlarged and man\ nodular the de 
•son for or against removal would be by no means so easy ami 
st M times be \ery difficult to decide upon unless one takes 
e Position that all nodular goiters should be rimoeed a posi 
l0n "h'di || secms to us wou jd be difficult to justife 
" e are therefore of the opinion as the result of our expen 
COce "rth these thyroid tumors that since almost all of the 
of the th\ roid arises in tumors which are quite 
rote and are benign for «omc time since then are no features 
' erc “' one may wait for the onset of malignance and recent 
"arning in time to rcmo\e them earle enough to present recur 
T tnce since the mortalite of their rtmoeal is almost nothing 
etl a h such adenomata shoul 1 be remoe cd as a prophv lactic 
Measure against the possibilite of later malignance of the 
*nvroi 1 




THE POSITION OF THE TRACHEA FOLLOWING THE 
OPERATIVE REMOVAL OF SUBSTERNAL GOITER 

RlCIIXRD B C\TTFLL 


The trachea is frcqucntlj changed in position and caliber 
bj enlargements of the thyroid gland Because of its car 
tilaginous rings it is a semirigid tube which permits it to be dis 
place 1 at times without narrowing of the lumen In the pres 



cl i goiter it u Miljcct to local deviation genera! displace 
n ( r tation an 1 torsion an 1 compre^ion or narrowing 
utb r trom le to lc or antcropostenorK The hrvnx 
miiltrb effected except for compress on or narrowing (Fi«» 2ifi) 
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able to withstand pressure from a goiter for a long period and 
jet retain its abihtj due to its tracheal rings to again assume 
its normal outline when the goiter is removed At operation we 
have manj times observed an immediate return to a nonnal 
outline following deliver} of a goiter engaged in the thoracic 
strait Atrophj of the tracheal rings from goiter is verj rarclj, 
if ever present The so called collapse of the trachea ’ so 



1 ig 1 9— temral x rajs of a tutient » th care noma of the ihjroil 
1 he s ties of the thjroid cart 1ij;e are <nd rated t j the letter 1 Thenarrowed 
and d splace 1 trachea 19 ind rated t j dots \t one point the trachea ■» irregu 
lar in out! ne ind rating infiltration * th carcinoma as ind rated at B Re 
rausc ol th 1 the outl ne ol the trachea mill rema n the same in th j area alter 
the removal of the n^ht I >he 

often mentioned in the literature as a postoperative complication 
is we believe, more frequentlv due to an mjurv to one or both 
recurrent larvngeal nerves or to postoperative hemorrhage 
causing a return of prcs-urc bv distending the original «itc of 
the goiter In carcinoma of the thjToid with direct invasion of 
the tracheal rings we have seen the true collapse and failure to 
re-dorr a normal oulJjnr ncce^vtaimg immediate tracheotoon 
(Hr 279) 
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An abnormal position may be present without being apparent 
For this reason we hav e adopted the practice in the clinic of 
routine cemcal x rats in all patients with asymmetrical goiters 
adenomatous goiter thy roiditis caranoma and in those patients 
in whom the inferior poles of the gland cannot be felt These 
plates are taken to sbow the trachea and are taken with an 
anteroposterior view as well as an oblique view which is not 
truh lateral The air filled trachea is demonstrated clearly 
and in addition substemal masses can be seen The impor 
tance of locating the trachea by some means such as this can 
readily be appreciated in those patients with carcinoma of the 
thyroid where immediate tracheotomy under difficult operatise 
conditions may be hecessary Death may result in such cases 
during attempted tracheotomy unless one is able to determine 
preoperatively its relative position 

A change in position of the trachea may frequently be sus 
pected from the clinical examination If the patient faces the 
examining physician either standing or sitting upright the 
point of the chin and the suprasternal notch are the ends of the 
line at the middle of which the notch in the thyroid cartilage 
should normally be felt These are constant landmarks whereas 
the trachea can rarely be palpated in the presence of goiter If 
the larvnx is shown by this means to be to either side of the mid 
line then a goiter on the opposite side will be present 

The effects of thyroid pressure on the trachea were well 
illustrated in the Surgical Clinics of North America for April 
1931 b\ Dr Lahey In this paper it was clearly demonstrated 
that in goiter imolving both lobes the trachea was frequent!' 
compressed from side to side V ith enlargement of the isthmus 
backward displacement and flattening occurred Prolongations 
of thyroid tissue were demonstrated passing backward from a 
superior or inferior pole or from the posterolateral surface of a 
lobe causing an anterior displacement or bow mg of the trachea 
seen m the oblique view Unilateral substernal or intrathoracic 
goiter showed marked deviation and displacement to the oppo- 
site side with or without narrowing 

In the absence of malignancy of the thyroid the trachea seem* 
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able to withstand pressure from a goiter for a long period and 
jet retain its abilitj due to its tracheal rings to again assume 
its normal outline when the goiter is remo\cd At operation we 
have many times observed an immediate return to a normal 
outline following deliver} of a goiter engaged in the thoracic 
strait Atrophy of the tracheal rings from goiter is very rarely, 
if ever, present The so called ‘collapse of the trachea,” so 




Fig Zi 1 )— ter\,cal x rays ol a patient with can tnoma of the thyroid 
lie sides of the thyroid cartilage are ind cated by the letter 1 The narrowed 
and d splaced trachea is indicated by dots At one point the trachea is irregu 
ar in outline indicating infiltration with carcinoma as indicated at B Be 
cause of th s the outl ne of the trachea will rema n the same in this area after 
Ihe removal of the right lobe 


often mentioned in the literature as a postoperative complication 
>s we believe, more frequently due to an injury to one or both 
recurrent laryngeal nerves or to postoperative hemorrhage 
causing a return of pressure by distending the original site of 
the goiter In carcinoma of the thyroid with direct invasion of 
the tracheal rings we have seen the true collapse and failure to 
restore a normal outline necessitating immediate tracheotomy 
(Fig 279) 
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Following removal of a substemal goiter where deviation has 
been demonstrated preopera tivelj b\ cemcal i m ys anc j the 
debated trachea is palpable and visible at operation it is not 
common to see the trachea return to the normal midlme position 
completeh correctmg the displacement although the outline is 
apt to be restored at once W e ha\e found this to h e a gradual 
process A. stud\ has been made of a group of these patients 
with arrajs taken at intervals after operation These results 
will be reported in detail later In the substemal spate left after 
the remo\al of the goiter we believe it wise to place a cigaret 
dram looselv filling the cavit) with gauze This )s done to 
av oid infection of the mcdiastmum since rapid walling 0 f[ results 
and also it senes to dram this blind space adequately until it 
closes b) collapse and granulation from below upward When 
one realizes that the bottom of the cants is frequenth below 
the level of the arch of the aorta the importance is evident 
In the absence of such drainage we have seen serum accumulate 
m such a pocket sufficient to produce as great a tracheal deviation 
as was caused bv the goiter x Rajs taken with these substemal 
packs in place will show little if anj diminution in the sue of 
the cavit} immediate!! postoperative!} and there is slight if ant 
return of the trachea at this time In the absence of drainage 
x rajs taken postoperativelv are verv valuable if a serum accu 
mulation is suspected 

The trachea has usuallj returned to the midline m three 
months after operation The outline in the anteroposterior 
and oblique Mew s maj not be as Tegular as in the normal person 
but an} variations are insufficient to produce symptoms In 
some cases of long standing substemal goiter the inflainraaton 
changes resulting from hemorrhage or degeneration in the goiter 
maj result in the production of sufficient scar tissue to prevent 
complete return This ma> be sufficient to show in the x rai 
plate Due to the common practice of folding ov er the remnants 
of thj-roid tissue to the trachea local changes in the outline of 
the trachea mav result These are not of practical importance 
\\e have been surprised in a few instances to and a parudovicaf 
deviation to the opposite side m patients postoperative!} This 
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when slight, may be accounted for bj the large defect left by 
removal of the greater portion of the thyroid tissue on one side 
so that the trachea in returning toward the midline passes bey ond 
it because of the pressure of a normal sized lobe A marked 
deviation to the opposite side, as has occurred in a few cases in 
our experience has resulted from an enlargement of the op 
posite lobe 

The usual position after the operative removal of a substernal 
or asymmetrical goiter is well illustrated by the following case 
report and x ray illustrations 

CASE REPORT 

H M F , an unmarried librarian of forty three years came 
to the dime in June 1931 complaining of a sw elling m her neck 



She had first noticed this eight > ears previously There had been 
a gradual increase in size without any periods of rapid growth 
She had noticed a feeling of pressure in her neck and had had 



SoS RICHARD B CATTELL 

Following removal of a substemal goiter where deviation has 
been demonstrated preoperativelj b\ eemcal x rays and the 
deviated trachea is palpable and visible at operation it is not 
common to see the trachea return to the normal midline position 
completelj correcting the displacement although the outline is 
apt to be restored at once \\ e have found this to be a gradual 
process \ studj has been made of a group of these patients 
with x raj's taken at intervals after operation These results 
w ill be reported m detail later In the substemal space left after 
the removal of the goiter we believe it wise to place a cigaret 
drain loose I j filling the cavitj with gauze This is done to 
avoid infection of the mediastinum since rapid walling off results 
and also it serves to drain this blind space arfequatelj until it 
closes bv collapse and granulation from below upward When 
one realizes that the bottom of the cavitj is frequentlj below 
the level of the arch of the aorta the importance is evident 
In the absence of such drainage we have seen serum accumulate 
in such a pocket sufficient to produce as great a tracheal deviation 
as was caused b> the goiter x Rav s taken with these substemal 
packs in place wall show little if anj diminution in the size of 
the cavitj immediatelj postoperativelj and there is slight if anj 
return of the trachea at this tunc In the absence of drainage 
x rajs taken postoperativelv are verj valuable if a serum accu 
mulation is suspected 

The trachea has usual!) returned to the mi dime in three 
months after operation The outline in th e anteroposterior 
and oblique views may not be as regular as m the normal person 
but an> variations are insufficient to produce sjmptoms In 
some cases of long standing substemal goiter the rnffammatorj 
changes resulting from hemorrhage or degeneration in the goiter 
maj result in the production of sufficient scar tissue to prevent 
complete return This mav be sufficient to show m the rraj 
plate Due to the common practice of folding over the remnants 
of thjTOid tissue to the trachea local changes m the outline of 
the trachea may result These are not of practical importance 
«e have been surprised m a ie « instances to find a paradoxical 
deviation to the opposite sude m patients postoperativelj This 



THE POSITION OF THE TKACHEV 


SlI 


left angle of the incision The pathologist reported this as show 
mg colloid adenomatous areas with degenerative changes and 
without evidence of mahgnancv She made an uneventful 
recover) 
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Fig 282 — Anterior cervical * cay taken (our and one half month* after 
operat on The outl ne of the trachea is si ghtly irregular but the lumen is 
adequate and the trachea is n the m dime No symptoms 

She returned for an examination in four and a half months 
at which time the cervical x rajs were repeated These showed 
the trachea m the normal midline position (Fig 282) 
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frequent attacks of laryngitis Examination shooed a marked 
enlargement of the left side of the neck iniohwg the left lobe 
of the thyroid (Fig 280) Its cervical portion was about 4 
inches in diameter It extended down behind the left clavicle 
into the left substemal space It could be partialis dislodged 
with the fingers on swallowing Examination showed the thj 
roid notch to be displaced well to the right of the imdhne of 
the neck The right lobe of the thyroid felt normal \n x raj 
of the cervical region (Fig 281) showed a marked general du> 






F g 2SI — Anted rcen cal t ra> of ihr patient reported shov n g the woried 
<1 splaccment 10 the r ght an 1 tl ght narrow ing of the trachea 

placement of the larynx and trachea most marked opposite the 
fifth and sixth cervical vertebrae but continuing to the right of 
the midline into the chest below the arch of the aorta There 
was little compression from side to side but no anterior du» 
placement and no flattening At operation a discrete adenoma 
occup) mg the greater portion of the left lobe was found descend 
ing beneath the clavicle on the left side It was removed * 
draining the space left with rubber dam brought out through the 
* See F gs y o ■* 
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Wt angle of the incision The pathologist reported this as show 
mg colloid adenomatous areas with degenerative changes and 
without evidence of malignancj She made an uneventful 
recoverj 



Fig 28’ — Anter or cervical v ray taken four and one half months after 
operation The outline of the trachea is si ghtly irregular 1 ut the lumen s 
adequate and the trachea is in the midline No symptoms 

She returned for an examination m four and a half months 
at "hich time the cervical x rajs were repeated These showed 
the trachea in the normal midline position frig 282) 
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Malignant tumors of thyroid origin ire very rare and 
unusual in children W e ha\e treated three such patients at the 
Lahej Clinic whose ages were six eleven and thirteen years 
respectively All three patients w ere seen during 1 930 \Y e hav e 
occasionally observed the occurrence of thyroid malignancy in 
>oung adults and this experience has led us to believe that it is 
a distinct possibility at any age The importance of removing 
premalignant and discrete tumors of the thyroid before any of 
the clinical manifestations of malignancy are present has been 
frequently emphasized from this clinic and a discussion of it 
h' Dr Lahey will be found on page 795 of this volume Clute 
and Smith 1 and Clute and Warren* have reported the clinical 
course the pathologic types and grades of malignancy in these 
cases of thyroid cancer and it seems of interest to present these 
a spects in the 3 cases of th> roid malignancy in children 

CASE REPORTS 

Case I — P p an American boy of six y ears came to the 
clinic m February 1930 because of swelling in the neck Too 
months previously he had fallen striking the left side of his 
neck against the edge of a chair There were no external signs 
of injury at this time One month before our examination his 
mother noted a pea sized swelbng in the mtdline of the neck 
This had gradually increased in size but there had been no dis 
charge externally Physical examination showed no abnormality 
except for the findings in his neck Over the midportion of the 
hyoid bone was a fluctuant slightly tender symmetrically rounded 
mass 3 cm in diameter It was freely movable rising on swallow 
,n g and appeared to be just beneath the skin At operation 
8.3 
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epithelial cells suggesting thjroglossal origin The wound has 
remained healed and there has been no evidence of recurrence 
either of the sinus nor of malignancj during fifteen months 

Case II — R F , an American girl of eleven > ears came to 
the dime in Januar> , 1930 because of lumps on the right side 



F 6 284 — Drawing made at the time of operat on (Case II) showing the 
♦'■tent of the aberrant thyroid tissue lateral to the internal jugular se n and 
beneath and behind the sternomastoid muscle 

°f her neck One and a half jears previous to examination 
these had been noted in this position Her tonsils and adenoids 
had been remoxed without effect Is me months previous!} a 
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Ftbfiian 12 1 930 a thyrogfossal c>st ms demonsiMjfd 3 rd 
rcmo\cd together with 2 on of the middle portion of the hod 
hone and i cone of muscles extending up to the foramen cecum 
in the door of the mouth The tract leading upward from the 
c\st passed through the center of the h\oi 1 bone Dr Shields 
Warren reported this As a thyrogSossa} cy s t containing an area 
of adenocarcinoma ffig 283*) arising from the throglosol 
duct Because of this finding sixteen dais later a «econdan 



Fg 2SJ —Section taken from the o f the thy colossal ejst tt-a* 1 
TH e a e stands o( ep the! at cells n a dense s oma Th s > an adenoca 
c noma ol lo» grade mal gnancy 


radical resection was done removing larger portions of the 
hjoid bone and a larger c 0 ne of muscles at the base of the 
tongue ASS t ssue was removed down to the thy rohy old atm 
brane The tissue remo\ed showed no evidence of carcinoma 
The lesion a earn recurred with the wound fading to heal com 
pleteli 
out Di 
chronic 

r Xtw photonwcrographs were made by tir Sh elds Warren 
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epithelial cells suggesting thjroglossal origin The wound has 
remained healed and there has been no e\ idencc of recurrence, 
either of the sinus nor of mahgnancj during fifteen months 

Case II. — R F, an American girl of ele\en >ears, came to 
the clinic in January , 1930, because of lumps on the right side 



284 — Drawing made at the time of operation (Case II) showing the 
*ttent of the aberrant th>roid tissue lateral to the internal jugular %ein and 
"eath and behind the sternomastoid muscle 

°f her neck One and a half >ears previous to examination 
these had been noted in this position Her tonsils and adenoids 
had been removed without effect Nine months previouslj a 
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biopsy was done and the gland was reported negative Three 
and a half months before a second gland was taken which was 
reported b} Dr b B Wblbach as papillary c\st adenoma ol 
probable thv roid origin Following this she received x rav treat 
ment for one and a half months which diminished their size 
somewhat There were no other symptoms and she had not 
lost weight With a preoperative diagnosis of lateral aberrant 
thjroid a radical dissection of the right side of the neck was 



Tig 2S5 — Section ol aberrant th>roid nodules (Case II) showing the 
characteristic structure of papillary adenocystoma undergoing malignant 
degeneration « ith areas of adenocarcinoma 


carried out, removing the glands which extended from the mas 
told process down to the level of the clavicle (Fig 2S4) The 
right lobe of the thvroid was found to be involved bj a similar 
process so that the entire right lobe was remov ed together with 
the internal jugular vein The vagus, phrenic and h)T>°g^ 0ssa ^ 
nerves and sympathetic trunk were all seen and preserved The 
recurrent laryngeal nerve was visualized and dissected free with 
out injury She made an uneventful recovery except for a 
postoperative abscess m the incision Dr Shields Warren 
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reported these glands and the thy roid show mg papillary adeno 
carcinoma (Fig 285) of lateral aberrant thyroid origin She 
received extensive postoperative x ra> therapy for six months 
and has now been well two y ears without evidence of recur 
rence There is a ‘ winged scapula on the right with a trapezius 
atrophy due to an injury of the spinal accessory nerve 

Case III — B P an American boj of thirteen w as seen in 
October 1930 for a swelling in the neck In the spring of 1930 
he had had a complete physical examination without evidence of 
thyroid enlargement Three and a half months before examma 
tion while swimming he was kicked on the right side of his neck 
and shortly after his family noted the swelling present At this 
time his family physician discovered a swelling 2 cm in diam 
eter m the right lobe of the thyroid Tor the next three months 
he was given iodine in the form of Lugol s solution with re 
peated measurements of the circumference of his neck There 
Mas a gradual increase Tor two months he had complained of 
shortness of breath during play but had had no difficulty in 
swallowing There had been little change in weight At the 
time of our examination he appeared healthy and well developed 
but there was a marked respiratory wheeze and stridor There 
"as a hard mass occupying all of the region of the right lobe of 
the thyroid extending over into part of the isthmus measuring 
about 3 inches in diameter It was very hard and smooth but 
Mas not fixed to the deep structures in the neck It did not seem 
t0 extend below the clavicle The left lobe was normal to 
Palpation The firmness suggested calcification but this was 
ruled out on the basis of the brief duration and by cervical 
*ra>s The latter showed the trachea considerably deviated 
t° the left in front of the fourth cervical to the second dorsal 
vertebrae and its lumen was markedly narrowed from side to 
s »de so that less than one fourth of its original diameter re 
roamed In the oblique view it was curved backward slightly 
but its diameter was not narrowed in this plane A diagnosis of 
Probable carcinoma of the thvroid was made \t operation the 
prethyroid muscles were found infiltrated with carcinoma and 
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biops\ was done and the gland was reported negative Three 
and a half months before a second gland was taken which was 
reported b} Dr S B U olbach as papilfar} c>st adenoma of 
probable th\ roid origin Following this she received x rav treat 
ment for one and a half months which diminished their size 
somewhat There were no other symptoms and she had not 
lost weight With a preoperatae diagnosis of lateral aberrant 
thjroul a radical dissection of the right side of the neck was 



fag 2 So — Section of aberrant thyroid nodules It) shoeing the 

characteristic structure of papillary adenocjstoma unJergnng n al gnant 
degenerat on • ith areas of adenorarc noma 


carried out remo'mg the glands which extended from the mas 
toid process down to the level of the chvicle (.Fig 284J The 
right lobe of the thyroid was found to be involved bj a simitaT 
process so that the entire right lobe was removed together with 
the internal jugular vein The vagus phrenic and hypoglossal 
nerves and s> mpathetic trunk w ere all seen and preserved The 
recurrent laryngeal nerve was visualised and dissected free with 
out injury She made an uneventful recovery except for a 
postoperative abscess in the incision Dr Shields ttanen 
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months in spite of further x ray treatment the growth rccurrc 1 
at a \eiy rapid rate which w as follow ed b) extensiv e in\ olvement 
of the mediastinum obstructing his trachea low down This 


resulted in pneumonia and death thirteen months after operation 
These 3 patients of carcinoma of thyroid origin in children 
ha\e little in common with each other The small area of 


carcinoma in the thy roglossal tract of Case I w as of a low grade 
malignancy It was removed quite earl> and it was well local 
ued We feel sure that the third radical operation was neces 
sarj because of a recurrence of an ordinary thy roglossal sinus 
and not because of any possible malignancy present since there 
"as none evident after the primary operation The second 
operation was done of course to make certain that all tissue 
involved b) the malignant process was thorough!} removed It 
is of interest in this connection that this is the onl> recurrence 
m over fifty consecutive th> roglossal c>st operations in whom 
the radical operation was performed ’ There is no anticipation 
°f a recurrence in this patient The second patient had i malig 
natit tumor arising from a lateral aberrant thv roid The clinical 
course and treatment of these cases has been reported in detail 
> the writer 4 These are of a relatively low grade of malig 
nancy i n the 13 patients whom we have operated upon in 
« clinic a true recurrence has not been seen in any of them 
though some have been followed well over the usual live vear 
period It is probably impossible to remove all of the involved 
tissue when these lateral aberrant thv roid tumors are distributed 
a a,on & one side of the neck as in this patient However our 
experience in following these patients having as complete a 
removal as possible followed b> postoperative x rav therapj 
as failed to show that it has caused death in a single instance 
n spite of the extent of the lesion m this girl there is a distinct 
Possibility that she w ill remain free from recurrence The third 
Patient reported resembled very much the clinical course of 
•byroid malignancy in adults The clinical course in this case 
resembles that of the group of adults studied by Clute and 
arren * that had carcinoma of the small cell type \s so often 
°ccurs with malignant tumors in children in other sites this 
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\en difficult to free Soon after the beginning of the operation 
in spite of eth\!ene anesthesia with a closed apparatus mtb 
which positi\e pressure was applied, his breathing became 
totallj obstructed and the anesthetist was unable to force air 
into the lungs B> means of the previous knowledge of the posi 
tion of the trachea * as shown by the cervical x rajs, sufficient 
cancerous tissue was quickl} removed exposing the trachea It 
was ribbon like in outline with onh a ndge presenting and a 



tracheotomv was done quick!} with relief of the obstruction 
A few dais later an additional portion of the cancerous tissue 
was remo\ed bv cautery Dr Shields Warren reported the 
excised tissue as carcinoma of the thyroid of the small cell 
type (Fig 286) He received extensive postoperative xn\ 
therapy with marked diminution m the size of the swelling Six 
months after operation no swelling could be felt in the neck and 
a plate of his chest showed little or no involvement In Rule 

* *«« tj 2 9 pag* 60 



DELAYED OSSIFICATION IN HYPOTHYROIDISM 
Riciiird B Cvttell \sd Frwk B 


Normal thyroid (unction in childhood is essential for normal 
growth In the presence of hypothyroidism during the growing 
period there is a delay in the appearance of the ossification 
centers The mental development and general appearance of 
such patients are usually characteristic while the bom changes 




are less evident and less commonh understood I his dila\ in 
ossification is a result of h\poth> roidism is well illustrated by 
*he following patient 

Case Report — G B an American boa of clei en \ ears came 
to the dime in December 19 tl becau-*. of i large tumor in his 
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tumor which was of a high gTade of mahgnano, brought on a 
rapid termination m spite of all therap\ Operation did prolong 
his life and gave him thirteen months of comfort 

SUMMARY 

The occurrence of carcinoma of tin roid origin in 3 children 
lb reported Carcinoma of the thjroid ma> occur at am age 
\\ hen it corresponds in tvpe and grade of mahgnanc\ as seen in 
adults its course is \en similar 
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Normal thjro d (unction in chi! Ihood is essential for normal 
growth In the presence of h> poth> roulism during the growing 
period there is a dela> in the appearance of the ossification 
Waters The mental development and general appearance of 
such patients are usuall) characteristic while the bonj changes 



*rc less evident and less commonls understood This iklas in 
cation as a result of h\poth>rodi m is well illustrated bj 
the following patient 

Case Report — G B an American bos of elesen scars came 
to the clinic in December t HI because ot a large tumor in his 
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neck He had alwajs lived in \ ermont His father stated that 
a small lump was noted in the right side of his neck soon alter 
birth and there had been a gradual enlargement of it throughout 
his childhood During the past six months the enlargement 
had been more rapid and he had lost 9 pounds During the 
past jear a smaller similar lump had appeared in the left side 
of the neck His de\elopment during childhoo l was normal but 



^ 8 290 — Obt que \ ew show ng d splacement bactw ard and si ght com 
press on of the t achea 

had been delated during the >ears of school age His mental 
de\elopment had been normal for his age an 1 at the time of his 
'isit to the clinic he was doing satisfactor) school work in the 
fourth grade Neither parent had goiter nor had the familj 
1'ed in a region where goiter was endemic 

On phj sical examination he appeared poorh de\ eloped with 
a pale drj skin He weighed 46 pounds, while his height was 
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neck He had always lived in Vermont His father stated that 
a small lump was noted in the right side of his neck soon after 
birth and there had been a gradual enlargement of it throughout 
his childhood During the past six months the enlargement 
had been more rapid and he had lost 9 pounds During the 
past year a smaller similar lump had appeared in the left side 
of the neck His development during childhood was normal hut 

1 
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^8 290 — Oblique \ icv. showing <1 splacement backward and sight com 
press on of the trachea 

had been delayed during the years of school age His mental 
development had been normal for his age anti at the time of his 
Visit to the clinic he was doing satisfactorv school work m the 
fourth grade Neither parent had goiter nor had the family 
h'ed in a region where goiter was endemic 

On physical examination he appeared poorlv developed with 
a pale dry skin He weighed 46 pounds while his height was 
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47 inches His mental dexelopment appeared normal for his 
age There w as a large, smooth, tabulated, soft tumor occvp j in* 
all of the right side of the neck, extending upward along the right 
ramus of the mandible in its upper limits as welt as extending 
across the midlme (Figs 287, 288) A small tumor 1* inches m 
diameter was felt in the left lobe An x rax of the Cemcal regum 
showed the trachea deviated to the right (Fig 28 9) as well as 



posteriori !j but without narrowing of the lumen (Fig 290) 
This deuatton occurred toward the side with greatest enlarge 
ment iarj ngeal examination showed the Ian nx and trachea 
to be displaced to the right side with slight edema of the cord s 
The cord action was normal The basal metabolic rate was 
d~l2i the blood cholesterol 212 mg the red blood count 5 200 000 
and the hemoglobin 90 per cent * Ra> examination of the 
hands knees and ankles showed the epiphy seal development and 
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ossification centers of a child of five >ears (rigs 291 293) 
For comparison the x ray pictures of a child of the same age are 
included (Figs 294-296) 

^t operation the nght lobe of the thjroid was found to be 
markedlj lobulated and enlarged to the size of a large orange 
The surface was covered by man) large dilated veins The 
greater portion of this lobe was removed but a relativel> large 



patella It is beginn ng at the e I ol the fil ula 

remnant was left \ small localized enlargement was removed 
f rotn the left lobe The remnants that w ere left w ere about twice 
‘he size of the normal thvroid Postoperative recover} was 
nneventful (Fig 297) and six davs after operation the basal 
metabolic rate was +8 

This boy did not present the usual ph> steal or mental char 
ac teristics of cretinism Skeletal development had been delaved 
At the time of our examination the metabolic rate was +12 and 



824 RICHARD B CATTELL, FRANK B RAMSEY 

4y inches His mental development appeared normal for his 
age There was a large, smooth, lobulated, soft tumor occupy 
aft of the right side of the reck extending upward along the right 
ramus of the mandible in its upper limits as well as extending 
across the midhnc (Figs 287, 288) A small tumor 1* inches in 
diameter w as felt in the left lobe An x ra\ 0 f the cervical region 
showed the trachea deviated to the right (Fig 289) as well as 



Fig 291 — t Ray plate of the hands of the boy reported in tft s paper 
At age ele\en and a half the oss fi cat ion centers of only four carpal bones are 
seen According to the progress of ossification fits age is fire jears 


posteriori blit without narrowing of the lumen (Fig 290) 
This deviation occurred toward the side with greatest enlarge 
ment Larjiigeal examination showed the Iarjnx and trachea 
to he displaced to the right side with slight edema of the cords 
The cord action was normal The basal metabolic rate was 
+ 12 the blood cholesterol 212 mg the red Wood count 5 200 000 
and the hemoglobin 90 per cent x Raj examination of the 
hands knees and ankles showed the epiphv seal development and 
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goitrous parents This form is usually associated with idiocy, 
dwarfism, characteristic physical features and may be with or 
without goiter These children are rarely born cretins although 
rare cases of congenital cretinism have been reported They 
usual}} begin at the age of one or two \ears associated with 



Pig 294 — x Ra> plate of the hands of a girl age eleven « itb exophthal 
mc goiter (primary hyperthyroidism) Note the complete ossification ol all 
•be carpal bones a complete development of the ossification at the end of the 
tad us The ossification center at the end of the ulna is present m this girl 
while absent in the boy with h\poth>roidism 

degenerative changes in (he thjroid ‘vporadic cretmi«m ac 
cording to Knaggs causes the bod\ to be stunted The parents 
do not ha\e goiter and no hereditary or cn\ ironmental cause can 
be demonstrated Goiter is rarely present in this form The 
third form of cretinism known as cachexia strumipma results 
front the operative removal of a considerable portion of the 
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afler operation ,» spue ol the reirosalot a Urge amount ft the 
thyroid tissue present nas +8 The cholesterol determination 
hones er ssas somesshat elevated This ts a consistent fading 
in myrrdema The » ras sol the bones indicated a long standing 
hypothyroidism This patient is an etample ot sporadic eret 
inism 



Fg 29' — The foot of the boj » th h>jx*hvro dsn show s no separate oss 
ficat on center n the os calc s 

Cretinism is a condition associated with a deficient tn th> 
roid function that is present in ear!) life resulting in defective 
mental and phvsical development It ma> be divided as sug 
gcstcd bv Xnagts 1 into three forms — the endemic the sporadic 
and the operative form known as cachexia strumipnva The 
endemic form occurs in goiter belts and in children bom of 
I Mgf» R L B Jour Sure 16 3 0 19 1 
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although most marked m the sporadic form The ossification 
centers are very late in making their appearance in the cartdag 
mous epiphyses and when they do appear they grow slowly 
This is well shown m the accompanying plates (Figs 291 291) 
The delated growth of the bone has been demonstrated by 
\\ egehn to be due to a persistence of the cartilaginous synchron 
doses beyond the growth age and the inadequate development 
of the cartilaginous absorbing medullary space* In the sporadic 
cases the ossification centers may come to a standstill and the 



Tit >9 — Photograph taken of the patient reported s \ days after ojierat ion 
There is st 11 cons deral lc eden a of the sk n flap 

epiph\*es remain cartilaginous until the end of life knaggs 
reported a sporadic cretin aged h\e with absence of the ossifica 
tion centers of the wrist bones which is aery similar to the con 
dition found in our patient 

The presence of a large goiter in our patient is inconsistent 
with the commonly described cases of sporadic cretinism His 
general appearance his mentality anti the basal metabolic rate 
were within normal limits The blood cholesterol his «mall 
size and the delayed epipha seal dcaclopmcnt places Jum defi 
mteh in the group of children with hypotha roidtsm Unques 


S;S richard n curat, nxa. b 



th\roid gland during childhood with insufficient being left for 
normal function 

The skeletal ch inges in trennj>m are the same in all forms 



CHOKING AS A SYMPTOM OF GOITER 


Lewis M Hurkthai. 


Choking is a frequent complaint of patients with any type 
of goiter It is always important, therefore to analyze this 
symptom to find out just what meaning the patient wishes to 
convey In a general way the following questions will serve to 
elicit the true nature of the ailment 

1 Does choking occur at the sight of food or in an attempt 
to eat* 

2 Does choking occur with emotional upsets* 

3 Is the symptom associated with exertion as well as 
emotion* 

4 Is there associated substernal distress or radiation of 
painful sensations to the arms* 

5 Does turning the head to one side or the other or raising 
the arms cause choking* Does it occur during sleep when the 
head falls to one side or the other* 

6 Is there dvspnea associated with the symptom* If so, is 
there stridor* 

With these leading questions followed up by more detailed 
investigation the cause of the symptom can usual!) be assigned 
to one ot the three mam causes of choking in patients With 
goiter namel) the heart the trachea or larynx or neurosis 
It must not be forgotten however that one or more causes raa) 
be present at the same tune 

To the la> mind an' unusual sensation in the neck might 
suggest goiter as a possible cause This is especiall) apt to be 
true it there is a iullness of the neck from a transverse fold of 
fat or a true enlargement of the thvroid gland \ctually chok- 
in’ 7 is not a common manifestation of goiter \\ hen it does occur 
as the result of thvroid enlargement, it is usuallv as the result of 

8jt 
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tionablj hypoth) roidiiin had been present for a considerable 
period of time during his childhood Operation was performed 
because of the pressure on the trachea and because of the large 
size of the goiter It is important in these patients to lease as 
large remnants as are consistent with a good cosmetic result 
(Fig 297) It has been obscrsed man) times in the clinic that 
the remosal of this amount of thjroid tissue in adenomatous 
goiter does not matenalh affect the basal metabolic rate post 
operatisel) 

In case operation becomes a necessit) in children on account 
of pressure, hyperthyroidism or \er) large goiter it is impor 
tant that sufficient thjroid tissue be left to present the deselop- 
ment of cachexia strumipnva and its associated symptoms The 
basal metabolic rate must be followed throughout childhood at 
frequent intervals and if hypoth) rouhsm deselops sufficient 
thyroid extract must be administered to obtatn normal growth 
and deselopment 
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them off probably long before anything serious might develop as 
the result of the goiter 

The choking due to heart disease is brought on by exertion 
or as in neurosis by emotion Nocturnal dyspnea a grave 
cardiac sign may be associated with choking When a patient 
has at the same time a large goiter particularly v hen it is intra 
thoracic the decision may at times be difficult 

Large intrathoracic goiters may cause choking particularly 
where there is evidence of retarded venous flow Tracheal 
pressure as shown b) * ray need not be present in these cases to 
account for choking Carcinoma arising m a substernal goiter 
may give this particular clinical picture Before dilatation of 
the veins becomes marked the differentiation between choking 
from heart disease and carcinoma may be confusmg 

Thus it is important to have a thorough cardiac study where 
there exists the least doubt Thyroid toxicity arising from an 
adenomatous goiter in elderly people is often difficult to deter 
mine One must do this after careful clinical examination and 
history rather than depending on the basal metabolic rate 
should it prove to be above normal Hypertension and cardio 
vascular disease will often give a moderate elevation of the basal 
metabolic rate It has been our experience and this I wish to 
stress particularly that dhen dt ha e been in doubt as to the 
presence 0} clinical toxiciU but ha c ad -iscd surgery because <cc 
felt it offered the patient the only hope of impro cmcnl the results 
ha c been umformh disappointing 

There are undoubtedlv many cases in which thyroid toxicity 
is not suspected bv the attending physician These have been 
labelled cases of masked or latent hyperthyroidism We feel 
however when these cases are investigated in detail hyper 
thyroidism when present can be diagnosed with few exceptions 
on clinical examination It is not because thev do not show 
signs or symptoms of thvroid toxicity but because they do not 
displav the marked activation restlessness and eye signs which 
would enable them to be diagnosed across the room If thv roid 
toxicity is present surgerv is indicated W ith h\ perthv roidism 
choking sensation max come from the emotional state induced 
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direct tracheal compression Often the trachea already nar 
rowed to a marked degree may be completeh compressed if the 
head is bent to one side or another pulling the trachea taut over 
a large adenoma or adenomatous goiter which is lodged beneath 
the clavicles Occasional]* a small plug of mucus m a > be as 
pirated to the narrowed portion and lodge there completely 
shutting off the breath Pressure ma\ also be caused b\ chronic 
thyroiditis Edema of the neck and head from intrathoracic 
goiter or carcinoma is not infrequent!* seen when these types of 
thvroid enlargement are encountered 

Bj far the most frequent cause of a choking sensation is 
emotion Follow mg this in frequency comes heart disease When 
heart disease is responsible it is frequentl> of a senous nature 
Tor this reason it desen es special emphasis 

The pnmarv object of a patient seeking advice is the relief 
of symptoms It is therefore the duty of the surgeon to give the 
patient reasonable assurance as to what ma\ be expected fol 
lowing surgical treatment As stated before it is important that 
a careful analvsis of the svmptom under discussion be made 
before informing the patient what he may hope for as the result 
of a proposed operation Frequent!* we are confronted with a 
patient who has a goiter which for various reasons should be 
removed jet whose main complaint choking is purefj an 
emotional reaction and totallj unrelated to the thvroid enlarge 
ment Or we mav discover heart disease or even disease of the 
larynx to be the real cause In these instances one must be 
careful to point out the possible relationships and just whv 
surgerj is advi ed or not advised In spite of this I have had 
patients reveal some time after operation when all their old 
symptoms returned that they Were so firmh convinced their 
goiter was the cause of their trouble th3t they went ahead with 
the operation hopeful of relief rather than for anv reason we 
had stated 

Uc have rejected patients seeking surgical removal of non 
toxic goiter because of underlj mg heart disease These patients 
ire natural!* disappointed but it is far better to leave them 
alone when the* have cardiovascular disease which will carr) 
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them off probably long before anything serious might develop as 
the result of the goiter 

The choking due to heart disease is brought on by exertion 
or as in neurosis by emotion Nocturnal dyspnea a grave 
cardiac sign may be associated with choking When a patient 
has at the same time a large goiter particularly when it is intra 
thoracic the decision may at times be difficult 

Large intrathoracic goiters may cause choking particularly 
where there is evidence of retarded venous flow Tracheal 
pressure as shown by x ray need not be present in these cases to 
account for choking Carcinoma arising m a substemal goiter 
may give this particular clinical picture Before dilatation of 
the veins becomes marked the differentiation between choking 
from heart disease and carcinoma may be confusing 

Thus it is important to have a thorough cardiac study where 
there exists the least doubt Thyroid toxicity arising from an 
adenomatous goiter in elderly people is often difficult to deter 
mine One must do this after careful clinical examination and 
history rather than depending on the basal metabolic rate 
should it prove to be above normal Hypertension and cardio 
vascular disease will often give a moderate elevation of the basal 
metabolic rate It has been our experience and this I wish to 
stress particularly that nhcn te ha e been in doubt as to the 
presence of clinical toxicity but ha e ad iscd surgery because ac 
felt it offered the patient the only hope of impro cment, the results 
ha c been umforinh disappointing 

There are undoubtedly many cases in which thyroid toxicity 
is not suspected by the attending physician These have been 
labelled cases of masked or latent hyperthy roidism We feel 
however when these cases are investigated in detail hyper 
thy roidism w hen present can be diagnosed with few exceptions 
on clinical examination It is not because thev do not show 
signs or svmptoms of thvroid toxicity but because thev do not 
displav the marked activation restlessness and eye signs which 
would enable them to be diagnosed across the room If thvroid 
toxicitv is present surgerv i* indicated W nh hvperthv roidism 
choking sensation mvv come from the emotional state induced 
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b) it or choking maj come from the dme of hyperthyroidism 
on a damaged heart just as the dme of hvperthjroidism in 
creases angina or bnngs it out when under normal circumstances 
nothing short of the severest emotion or exertion would re\ea! it 
Thus all patients with goiter who complain of choking in 
addition to the usual careful history and phy sical examination 
should be eligible for an examination of the larynx * Tay of the 
trachea heart and chest and an electrocardiogram In this 
way the various pitfalls can be eliminated and one can then tell 
the patient what symptoms will be relieved bv operation 



LEUKEMIA MASKED AS HYPERTHYROIDISM 
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It is well known that the basal metabolism is frequentl} 
elevated in leukemia In hyperthyroidism the elevated metab 
olism is usually associated with well marked features of thyroid 
disturbance so that there is rarely confusion in differentiating it 
from leukemia Previous studies b> others have shown that the 
relapse in leukemia may show its first indication b> a rise m the 
basal metabolism and this occurs before an appreciable increase 
of white cells in the blood If the presenting symptoms and signs 
are weight loss increased warmth irritability exophthalmos, 
tremor gl\ cosum with enlarged thyroid gland with no gland 
ular or splenic enlargement and an elevated basal metabolic 
rate, one is led to think that h> perthyrouhsm is present 
Leukemia would not be suspected especially if the blood counts 
do not show much deviation from normal Two such patients 
were seen at the Lahey Clinic within three > ears In neither case 
"as thyroidectomv periormed 

Case I — Mr H \\ , aged fifty one >ears was seen in June, 
1930 His chief complaint was fatigue and loss of weight Trom 
June to November in 1927 he lost 65 pounds At that time he 
perspired very profusely had a good appetite and was told b> 
his consulting ph) sician that he had diabetes In 1929 he was 
seen again b> another physician who found 6 per cent sugar in 
his urine and a blood sugar of 300 mg B> dieting his glj cosuria 
was controlled without insulin In June 1930, he was seen at 
the Lahe> Clinic complaining of nervousness, palpitation, and 
precordial pain 

On phjsical examination he had a warm moist skin There 
was a tremor of the extended fingers His pulse was 106 The 

*JS 
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sjstolic blood pressure was 1 10 and the diastolic was 60 The 
heart was hyperactive The sounds were snapp> The thyroi J 
gland was firm ind felt hyperplastic A basal metabolism at this 
time was —2 weight 164 pounds The urine con tame I I per 
cent sugar Blood counts were normal The glv eosuria was 
controlled without insulin on a diet containing 2s 0 Cm of car 
bohjdntes and he was advised to take o drops of Lugo) s 
solution daih He was seen a few weeks liter and he thought 
that be felt better with the iodine His urine hus sugar free 
He was seen again in September 1030 His weight was 150 
pounds lie was sugar free and was still takings drops of Lugols 
solution dad} but had not made anv particular improvement 
He was seen again m Januarj 1931 At this time he was ad 
vised to di continue the Lugols as it was not benefiting him 
In March 1931 his weight was 153 poonds his puke was 100 
md he complained again of prccordial pam From this time on 
to September 1931 he began to graduallv lo«c weight At this 
time his weight was Impounds He hid more palpitation pulse 
was 120 and the th>roi l gland felt firmer and even more hvpet 
plastic than on previous occasions He was advised to enter the 
hospital for a further metabolic stud} and was advised to have 
a thj roidectomv His metabolism test was +29 pulse 120 
weight 129 pounds On routine blood count at this time it was 
found that the white blood count was 2i 000 and the differ 
cntial count showed 60 per cent polvnudears 10 per cent mvelo 
evtes Repeated count the next da} showed a 36 000 white 
blood count with the same findings in the differential He was 
running a normal temperature no evidence of infection could 
be found no glandular enlargement and the spleen and hver 
were normal in sue b) elimination and * ra> Because, of the 
high white count and the mvelocjtes we felt sure that he had 
m}elogenous leukemia and was started on Fowler $ solution 
w ith increasing doses W hile on this medication for one month 
his basil metabolism dropped to +13 weight increased to 145 
pounds the puke rate was 80 and the white blood count was 
4400 and the patient admitted that he had not felt so well for 
the last five jears At this time there were no clinical features 
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of hyperthyroidism although the gland was still enlarged and 
firm 

Case II Mrs M T age twenty eight y ears was seen in 
July 1929 This patient complained of nerx ousness and prom 
inence of her eyes 

There was considerable language difficulty in taking this 
h story as the patient was a Syrian and the details were cer 
ta nly not reliable She had lost about 16 pounds in two months 
persp red rather profusely was very irritable and during 
the past month had noticed that her left eye was becoming more 
prominent On examination there was a stare with exophthal 
mos ^e left more so than the right The skin was warm and 
moist and there was a tremor ot the extended hands The 
thyrod was only slightly enlarged and did not appear par 
ticularly hyperplastic The pulse was 96 blood pressure 126 60 
The heart and lungs were normal The abdomen was negative 
The spleen and liver were not enlarged 

She presented doubtful features of h\ perthy roidism and was 
advised to enter the hospital for a basal metabolism and further 
studies The basal metabolic rate was. +31 pulse 116 and 
"eight 114 pounds but again we did not believe that the picture 
"as that of thyroid disturbance On caretul examination the 
e ' e grounds showed minute hemorrhages with a slight choking 
of both disks An x ray of the skull was negative Blood counts 
takeh showed a white blool count of 10 000 There were about 
10 per cent eosinophils but no myelocytes were seen Hemo 
globm was 90 per cent Two days later another white blood 
count was taken and this was 24 700 The smear showed 60 per 
cent myelocytes \ repeat blood count two dax s later was 
48 000 with a large number of my eloex tes 

Discussion Two cases of leukemia with signs and symp 
tom? of hyperthyroidism are presented — the leukemia was 
masked as hxperthx roidism Case I showed nothtng on the 
clinical examination to suggest leukemia as all of the facts present 
indicated hyperthyroidism 1 e the weight loss the tremor 
txchx cardia increased warmth hxperplastic gland elevated 
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systolic blood pressure was 1 10 and the diastolic was 60 The 
heart was hvperactne The sounds were snappj The th>roi ! 
gland was firm and felt hyperplastic A basal metabolism at this 
time was —2 weight 164 pounds The urine contained 1 per 
cent sugar Blood counts were normal The gljcosuna was 
controlled without insulin on a diet containing 2o0 Gm of car 
boh} drat es and he was advised to take 5 drops of Lugols 
solution daih He was seen a few weeks later and he thought 
that he felt better with the lodme Hb urine was sugar free 
He was seen again in September 1930 His weight was laO 
pounds He was sugar free and was still taking a drops of Lugol s 
solution dail} but hail not made an\ particular unpro\ement 
He was seen again in Januar} 1931 At this time he was a l 
vised to discontinue the Lugols as it was not benefiting him 
In March 1931 his weight was lo3 poonds his pul e was 100 
and he complained again of precordial pain I rom this time on 
to September 1931 he began to gradualh lose weight At this 
time his weight was 129 pounds He had more palpitation pulse 
was 120 and the th) roid gland felt firmer and e\ en more hvper 
plastic than on previous occasions He was advised to enter the 
hospital for t further metabolic stud} and was advised to base 
a th\ roidectoim His metabolism test was +29 pulse 120 
weight P9 pounds On routine blood count at this time it was 
found that the white blood count was 2i 000 and the differ 
ential count showed 60 per cent polvnuclears 10 per cent mvelo 
ertes Repeated count the next daj showed a 36 000 \ hite 
blood count with the same findings in the differential ffe was 
running a normal temperature no evidence of infection could 
be found no glandular enhrgement and the sp/een an / h\ec 
were normal m sue b) examination and x ra> Because of the 
high white count and the imelocjtes we felt sure that he bad 
m} elogenous leukemia and was started on Fowlers solution 
with increasing doses While on this medication for one month 
his basal metabolism dropped lo + 13 oeiglil increased ro Ifc 
pounds the pulse rale nas SO and [he nhite blood count teas 
4400 and the patient admitle 1 that he had not felt so well lor 
the last Use \ears At this time there were no chmcaf features 



OPERATIVE INJURY TO THE RECURRENT LARYNGEAL 
NERVE 

Fraisl. H Luie\ 


One of the very important anatomical structures which is 
involved in any operation upon the thyroid gland is the recur 
rent laryngeal nerve This nerve is important because it con 
trols the -voice the most important factor concerned in our 
ability to express ourselves It not onl> controls the voice but 
its double function of supplying the abductors and adductors of 
the larvnx results in control of the glottic space and so the 
amount of air which can pass through the larynx an important 
feature during exertion when an increased amount of air must 
he taken in to meet the demands of increased effort 

The relation of the recurrent lar> ngeal ner\ e to the posterior 
aspect of the th>rOid gland and to thyroid tumors makes it a 
structure which must alwa>s be under very accurate considera 
tion and injur} to which must always be guarded against in 
th> raid operations 

The recurrent lar} ngeal nerve is a peculiar structure in that 
there is contained m a single trunk two sets of fibers carrying 
impulses to two opposed sets of muscles one the muscles which 
spread the cord and widen the glottic space the abductors and 
the others which approximate the cords and narrow the glottic 
space the adductors From reported experiments it is said 
that in the monhe\ the recurrent lar> ngeal nerv e can be sepa 
rated into its abductor and adductor set of fibers and that there 
are oxer twice as mans fibers in the adductor portion of the 
nerve than m the abductor portion It is, said that if the nene 
be separated into its two sets of fibers in the neck of an animal 
and placed on a cork stopper so that it is allowed to dr\ con 
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metabolism and glycosuria It tras onh upon repeated blood 
studies which showed an increase in white blood count of 
28 000 that the possibility of leukemia could account for the 
symptoms It has been suggested that this patient ma\ haxe 
gone through three distinct disease entities, 1 e , diabetes 
melhtus hvperthy roidism, and lastlj leukemia Case II was 
not so confusing although the presented signs and sx mptoms were 
that of hyperthyroidism 1 r , bilateral exophthalmos, weight 
loss small firm gland, elexated metabolism The presence of 
minute hemorrhages in the fundi suggested some blood dxs 
crasia but here again examination of the blood showed a norma! 
white blood count of 10 000, anti onh upon repetition of this a 
few days later, was the true condition found 

Conclusion — Two cases arc presented with leukemia who 
presented signs and symptoms consistent with hyperthyroidism 
It was onh on routine blood examination that the true condition 
was suspected Any case with an elexated metabolism with no 
definite cause should haxe repeated blood counts as the first 
indication of a relapse m leukemia max be a ri«e in the basal rate 
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ately after operation but with good ability to breathe and the 
cords are in the cadaveric position he should prepare the patient 
and himself for the possibility that there will be later glottic 
narrowing difficulty in breathing and that some operative pr 
cedure will be necessary to improve upon the diminished amount 
of airway in the larynx 

During the course now of something over 10 000 thyroid 
operations we have at times seen respiratory difficulties amount 
ing to real emergencies immediately following operation or at 
the time of operation It is conceivable that such an injury 
might take place m a recurrent laryngeal nerve that the ab 
ductor fibers of the nerve are injured but the adductor fibers 
not It is however hardly conceivable that such a delicate 
injury could occur in both nerves and only the abductor fibers 
on both sides be injured and the adductor fibers preserved thus 
producing narrowing of the glottic space and a respiratory ob 
struction amounting to an emergency 

In our opinion based upon our operative experience most 
respiratory obstructions occurring at the time of operation or 
immediately following operation will not be due so much to 
recurrent laryngeal nerve injurv as to angulation and pressure on 
the trachea as the result of the operative procedure \\ hen these 
respiratory obstructions do occur postoperatively the wound 
should immediately be opened the sutures in the muscles cut 
and the trachea inspected In the majority of cases it will be 
found that there is real angulation denting of the trachea 
and mechanical narrowing as the result of the operative 
procedure 

The course of the recurrent laryngeal nerve is quite definite 
with its relation to the branches of the inferior thyroid artery 
runmn*» as it often does through the branches or just outside of 
the arterv before it branches Its course in the groove between 
the esophagus and the trachea is quite definitely established 
It ascends beside the trachea to enter the larvnx beneath the 
fibers of the inferior constrictors the lowest fibers of which are 
attached to the horn of the thvroid cartilage (Fig 29S) 

The horn of the thv roid cartilage which is oppo ite the upper 
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ducti^tj while lining is lost first in the abductor fibers and 
later in the adductor fibers It is likewise stated that if the 
ner\e be stimulated to exhaustion conductivity as a result of 
exhaustion stimulation occurs earlier in the abductor fibers than 
in the adductor fibers This evidence would at least point to 
the suggestion that the adductor fibers arc more resistant to 
injur) than the abductor fibers 

The clinical history of patients with bilateral injurv to the 
recurrent laryngeal nerve is often not understood and is as fol 
lows With Complete destruction of both recurrent laryngeal 
nerves there should be and usually is an immediate relaxation 
of both cords so that the cords are in what is termed the cada 
veric position This laxity of the cords results in an inabiUtv 
on the part of the patient to tense the cords and so an uiabditv 
to make good vocal sounds On the other hand the laxitv of 
the cords permits of a sufficient airway because the glottic space 
is not narrowed and so there is no difficult in breathing Later 
due probably to an atrophy fibrosis not only in the cords but 
perhaps a fixation in the arytenoid cartilages this cadaveric 
laxity in the cords is taken up as they contract and the cords 
approach each other until there is a narrowed glottic space due 
to the fibrosis and contraction of the cords This occurs some 
months after the original injury U this time then there is a 
return of (he voice since the cords are now tense as the result 
of the atrophv and fibrosis Unfortunatelv at this time the 
patient complains of his inability to get sulhcient air through 
particularly under exertion due to the nairowxng of (he glottic 
space caused bv the fibrosed cords coming together 

The clinical course therefore of patients with bilateral 
abductor parahsis when the nerve is injured at the time of 
operation tends to be an immediate lack of voice following 
operation but good abilitv to breathe at the end ot a few weeks 
or months a return of the voice which is verv pleasing to the 
patient but a diminished ability to breathe This is the clinical 
course of so many of these cases and a number of them who have 
been sent to the clime have come giving this hi ton H hen 
therefore one sees a patient with complete loss oi voice immedi 
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as one wishes since the nene there is beneath the fibers of the 
inferior constrictor (Fig 299) 

We feel that many of the serious hemorrhages of thy 1 id 
operations arise from the terminal branches of the inferior tl<\ 
roid artery where they ascend through the bodj of the glan 1 
beside the trachea at and about the level of the thyroid isthmus 



Fie 20^— This illustrates by transparency the relation of the horn of 
the thyroid cartilage to the recurrent laryngeal nene On the right the re 
current laryngeal ner\e is shown by transparency through the gland disap- 
pearing beneath the fibers of the inferior constrictor to become intralaryngeal 

On the left the method of palpating the horn of the thy roid cartilage to locate 
the lecel at which the nene becomes intralaryngeal 


When an arter\ is cut here one tends to follow the \ easel down 
beside the trachea until it has been clamped and tied and it is 
this procedure which not infrequently carries one to a greater 
depth along the course of the inferior thtroid arter\ than is 
realized This results occtsionalh, wc beliete in ligating the 
recurrent lmiujial ner\c when the terminal branches of the 
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/.ate, therefore found the horn of the thrrord crrrtrfap. to be a 



Fig ’’OS — \oie ihe point where the recurrent laryngeal nenr is in re 
l it on to the d>\ is on of the inferior thy ro d art»r> also where it d sappear) 
under the low rsr fibers nf the infer or const r c-tpr Thr gland has been turned 
forward abnormally to show the di\ is on of the inferior th> ro d artery and the 
relation ol the >ier% e to the artery at its j o nt of dn is on It i* not poss ble 
surgically to d slneate the gUnd to th s extent 90 that the branches of the n 
fenor ihyrpid attfrj are x iwabred a# much as show n in th s illustration 


surgical landmark of considerable talue It ben it is necessary 
to remote portions of the thtroid along the side of the larynx 
where the superior thtroid pole is attached to the larynx it 
has prosed °f great comfort to us to palpate the horn of thi> 
thyroid cartilage and to realize that abote the let el of this point 
dissections can be earned as deeply along (he side of the larynx 
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being included in ties on the terminal branches of the inferior 
thjroid artery (Fig 301) 

The most serious dangers to the recurrent laryngeal ntr\e 
arise in those patients who have previously been operated b\ 
subtotal thyroidectomy It is in these cases that anatomic 



I- g 101 The san e exposure * Ih the gland turned forward and the 
arter\ shown between the posterior asrect of the gland an 1 the large xessels 
In the nsert the I gaiure s 1 e ng pissed around the ma n trunk of the inferior 
thjro d arter) Note 't 131 ,he ar ten is I sated external to its relation with 
the reo rrent larxngeal nerxe 

distortion il the gland is pre«ent and not infrequcntK dis 
tortion of the course of the nerve LiKcwi e in large adenomata 
of the thtroid particularh when the\ arc intrathoracic in loca 
lion the count of the recurrent larvngcal ner\e becomes dis 
torted In such ca es wide incisi >n 5 «=e\mng of the preth\ ton! 
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F g 300 —The r ethod of retract ng the nternal jugular and com non 
carot H artery and I gat on of the nfenor tharod after} external to the 
Eland (D agrarntmt c ) 


well extern tl to the course of the recurrent lanngeal 
nerve (Tig iOO) Ligation of the tnfenor tin roid arten as a 
trunk behind the common carotid vessel is not difTcuIt It 
insures complete control of blee iui„ It docs not in our expen 
ence endanger the vascularization of the lower parathyroids 
and it definitely docs protect recurrent laryngeal nenes from 
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mu«dcs between damps, accurate hemostasis and good ex 
posure arc sen essential if one would a\oid injuries to the 
recurrent larvngeal nene 

Tf one wishes to demonstrate the recurrent larvngeal nene, 
there are two anatomical points at which it is most easily found 
One, the point close to the horn of the th\ roid cartilage where the 
nene disappears beneath the inferior fibers of the constrictor 
muscle and two, at the point where the inferior th\ roid arten 
divides into its branches the ner\e lisuall' being ui dose rela 
tion to the branching portion of the arten , either running through 
the fibers or just outside of the pnman divisions of the inferior 
th\ roid arten (big 2QS) 

\ verv important protects e measure for all surgeons who 
are operating upon patients with recurrent hvperth\roicfism is 
that of preoperativ e examination of the cords •Vll patients who 
ha\e had previous operation, should have their cords carefully 
examined and it should be noted whether or not there is paralysis 
of either or both of the cords whether or not there is any slug 
gishness of motion and this should be noted in the records so 
that the surgeon who does the second operation is not credited 
with a paralv sis which resulted from the first operation Further 
more, all patients who ha\e any interference with their voice 
whatever, should have preliminary examination of the cord 
For a considerable tune it was the custom in this clinic to pre 
operatively examine the cords in all patients being operated on 
for thyroid disease This proved, however, such a burden and 
resulted in the discov ery of cord defects in such a trivial per 
centage of cases when there was no evidence of injury such 
as a husky voice, that it did not prove feasible to continue 
with it 

It is very desirable if one is operating upon a patient who 
has previousl' been operated upon, to realize if there he a 
paralysis of one vocal cord in order that extraordinary pre- 
caution may be taken to protect the other one and conservative 
sized remnants of thyroid surely left over the nerve on the 
remaining side in order that the very distressing postoperative 
condition of bihteral abductor paralysis does not occur 




